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MORE  IRS? 

Several  readers  have  suggested  that 
73  is  not  the  best  place  for  informa- 
tion about  the  IRS,  I  agree  -  com- 
pletely. But,  unfortunately,  the 
publications  that  should  be  publishing 
this  information  are  afraid  to  do  it 
and  the  sad  fact  is  that  outside  of  73 
the  chances  are  that  you  won't  find 
much  information  available,  Even  big 
multimillion-dollar  Playboy  seems 
afraid  of  the  I RS, 

The  complaining  readers  have  been 
few  and  far  between  compared  to 
those  demanding  more  on  the  IRS 
scandal,  so  we'll  give  a  little  more. 
We're  getting  the  inside  dope  on  the 
ways  many  people  are  successfully  not 
paying  any  taxes  at  all  and  you  may 
be  sure  well  pass  them  along  when  we 
know  they  are  good. 

Many  readers  have  been  sending  in 
newspaper  clippings  of  IRS  harrass- 
ments  and  some  are  bad  enough  to 
warrant  some  space  here  -  such  as  the 
recent  story  about  the  71  year  old 
widow  in  Fort  Worth,  Her  husband 
had  been  broken  by  the  I  RS,  who  was 
sure  that  he  had  hidden  some  money 
and  persecuted  him  for  over  twenty 
years.  The  IRS  hauled  him  into  court 
with  a  charge  of  tax  evasion.  He  didn't 
want  to  plead  guilty  since  he  had  done 
nothing  wrong,  but  his  lawyer  con- 
vinced him  it  would  be  the  best  thing 
to  do,  just  to  settle  the  case.  He  had 
started  as  a  day  worker  and  built  up 
to  owning  the  Maxwell  Steel  Com- 
pany, The  IRS  took  everything  he 
had,  some  5189,000  in  stock,  cash, 
property  and  life  insurance  of 
$168,000  plus  50%  fraud  penalty 
claim  by  the  IRS.  Maxwell,  crushed, 
died,  leaving  his  widow  with  nothing 
but  the  house  she  was  living  in  and  her 
Social  Security  pension  —  which  the 
IRS  informed  her  they  could  confis- 
cate. The  IRS  is  in  the  process  of 
selling  the  house  and  may  take  her 
pension.  The  widow  can  never  have  a 
dime  of  her  own  and  will  live  under 
the  tax  claim  until  she  dies. 

Perhaps  it  really  is  time  for  a  tax 
reform  which  would  get  rid  of  the 
IRS. 

ADVISORY  COMMITTEE? 

The  hearing  held  in  January  made 
such  an  impression  on  the  Com- 
mission that  there  has  been  increasing 
pressure    for   some  sort  of  standing 

ham    committee    which    could    work 
with  the  FCC  on  the  formulation  of 
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amateur  rules  and  policy.  The  radio 

industry  has  several  of  these  com- 
mittees and  the  FCC  finds  them  most 
helpful. 

An  advisory  committee  must  meet 
certain  FCC  standards  such  as  its 
chairman  is  normally  an  FCC  official 
—  the  committee  must  have  an  organi- 
zation structure,  regular  or  periodic 
meetings  and  a  fixed  membership.  The 
membership  is  chosen  by  the  com- 
mittee chairman  and  must  be  balanced 
as  to  points  of  view  to  make  sure  that 
special  interests  do  not  have 
^proportionate  influence,  and  dis- 
crimination is  prohibited. 

The    usual    procedure    is   for    the 
committee  chairman  to  ask  for  mem 
bers  to  be  nominated.  The  public  then 
petitions    for    membership    and    the 
chairman  selects  the  members. 

To  get  an  advisory  committee  start- 
ed the  request  for  it  must  originate 
with  the  FCC  staff  -  this  request  is 
then  reviewed  and  approved  by  the 
Commission  and  the  O.M.B.  The 
establishment  is  then  published  in  the 
Federal  Register  and  a  charter  is  pre 
pared  by  the  FCC  which  is  filed  with 
Congress  and  the  Library  of  Congress. 
This  charter  is  reviewed  annually  by 
the  FCC  and  the  O.M.B.,  and  must  be 
renewed  every  two  years. 

Meetings  are  called  by  the  chair- 
man,  who  approves  the  agenda,  chairs 
the  meetings  and  adjourns  the  meet- 
ings. The  notice  of  meetings  is  pub- 
lished in  the  Federal  Register  and  the 
meetings  are  normally  open  to  the 
public.  The  Public  Information  Act 
applies  to  committee  records. 

The  Commission  appears  to  now  be 
serious  about  setting  up  an  advisory 
committee  —  and  the  next  move 
seems  to  be  up  to  them.  In  the 
meanwhile  you  might  give  serious  and 
careful  thought  to  who  you  might 
petition  the  Commission  to  speak  for 
you  on  this  committee.  You'll  need 
active  amateurs  -  preferably  amateurs 
who  have  had  extensive  expereince  in 
several  aspects  of  the  hobby  so  they 
will  have  the  background  needed  to 

help  provide  data  to  the  Commission 

and  give  educated  opinions.  There  is 
no  prohibition  against  members  of  the 
committee  being  in  the  industry, 
though  obviously  not  too  many 
should,  lest  there  be  an  unconscious 
bias  toward  the  business  end  of  ama- 
teur radio.  Think  about  it. 


W1AW  QUIETED  BY  FCC 

Under  a  recent  FCC  interpretation 
of  their  rules  the  operation  of  WtAW 
has  been  substantially  curtailed.  The 
station  can  still  be  used  for  the  trans- 
mission of  bulletins  and  code  practice, 
but  no  longer  may  it  be  used  for  two 
way  contacts  with  other  amateur  sta- 
tions by  any  ARRL  staff  members* 
Visitors  may  use  the  station  for  such 
contacts. 

A  ruling  by  the  Wages  and  Hours 
people  shut  down  the  73  Magazine 
HQ  station  in  1965  when  they  ruled 
that  any  operator  of  the  station 
MUST  be  paid  at  least  the  minimum 
wage.  They  pointed  out  that  the 
operators  of  W1AW  were  being  paid. 
73  Magazine  appealed  to  the  FCC  for 
advice  and  was  informed  that  it  was 
ILLEGAL  for  operators  at  the  73 
Magazine  station  to  be  paid.  The 
result  of  this  was  the  shut  down  of  the 
station  on  Mt  Monadnock,  one  of  the 
most  elaborate  amateur  VHF  install  a 
tions  in  the  world,  financed  by  73 
Magazine  and  set  up  by  73  employees. 
The  station  had  been  operated  by 
employees  in  their  off  hours,  evenings 
and  weekends  for  the  fun  of  operat- 
ing. 

This  same  ruling  forced  the  ARRL 
to  pay  their  HQ  station  operators  for 
all  operating,  both  bulletin  broad- 
casting and  hamming.  The  FCC  kept 
quiet  about  this,  condoning  it,  until 
the  recent  action  described  above. 

POSSIBLE  NEW  PRODUCTS? 

We're  still  looking  around  for  some 
company  to  come  out  with  a  small 
and  stable  oscillator  which  could  plug 
into  the  2m  FM  rigs  to  provide  a 
general  tuning  function  for  the  re- 
ceivers. For  normal  repeater  operation 
crystals  are  just  fine  -  they're  perfect. 
But  every  now  and  then  it  is  nice  to 
be  able  to  tune  the  band  and  hear 
what  is  going  on  off  your  crystal 
channels,  There  might  be  some  secret 
repeaters  —  some  new  repeaters  you 
haven't  heard  about  -  some  simplex 


Visitors  -  Blackie  JY9BB  is  on  the  left  - 
active  on  most  bands  from  Amman,  and  also 
via  Oscar.  On  the  right  is  Hisham  Ansari 
JYSHA.  the  Secretary  of  the  Royal  Jordanian 
Amateur  Radio  Society.  Hisham  is  the  one 
who  has  been  teaching  the  youngsters  of 
Jordan  about  amateur  radio  and  issuing 
them  their  licenses*  Blackie  and  Hisham  were 
recently  in  the  U.S.  for  some  technical 
training. 
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channels  being  used  you  didn't  know 
about  —  or  you  might  just  be  in  a  new 
area  for  a  visit  and  want  to  be  able  to 
hear  all  of  the  repeaters  without  hav- 
ing to  come  armed  with  a  cigar  box 
full  of  crystals. 

tt  should  be  pretty  simple  to  come 
up  with  a  small  oscillator  which  would 
plug  into  one  of  the  crystal  sockets 
and  provide  variable  tuning  of  the 
whole  band,  even  including  the  Mars 
and  CAP  channels  on  each  end  of  the 

ham  band. 

The  inclusion  of  a  tuner  in  the  new 
TPL  220  transceiver  is  something  that 
other  manufacturers  might  check.  It 
obviously  doesn't  cost  all  that  much 
to  include  that  function  once  you 
have  the  whole  receiver  there  anyway. 
TPL  also  has  a  VFO  for  use  on 
transmit  -  plus  an  AM-FM  switch. 
On  2m  this  would  permit  you  to  go 
down  the  band  and  work  some  of 
those  few  remaining  AMers  -  or  even 
get  in  there  for  some  CW  when  aurora 
is  active,  way  down  on  the  very  low 
end  of  the  band. 

$100  REWARD! 

Many  amateurs  -  if  not  most  -  get 
caught  up  in  one  aspect  of  the  hobby 
and  turn  a  blind  eye  to  all  of  the  other 
things  that  are  going  on.  Well,  few  of 
us  have  the  time  to  do  much  of  a  job 
of  pursuing  more  than  one  aspect  of 
amateur  radio  at  a  time,  but  this 
means  that  we  are  missing  out  on  a  lot 
of  the  fun  that  is  there  to  be  had. 

The  time  does  come  when  we  find 
that  the  same  old  grind  doesn't  have 
the  zip  it  once  had  for  us  and  we 
notice  that  we  are  operating  a  lot  less 
—  sometimes  not  getting  on  the  air  for 
days  at  a  time.  It  is  possible  that  an 
interest  in  more  than  one  phase  might 
be  an  answer  to  that  phenomenon. 

Since  amateurs  are  actively  having  a 
ball  with  many  different  sub-hobbies, 
it  is  probably  a  lack  of  knowing  about 
these  things  more  than  anything  else 
that  is  holding  back  many  amateurs 
from  expanding  their  horizons.  In  the 
hope  of  bringing  light  to  this  grey 
area,  73  would  like  to  encourage 
material  to  be  written  for  publication 
which  would  help  others  to  under* 
stand  the  many  facets  of  amateur 
radio  —  and  perhaps  convince  them  to 
give  something  new  a  try* 

Accordingly,  73  is  offering  $100 
reward  for  the  best  article  received  in 
the  categories  of  an  introduction  to: 


CW 

DXing 

QRP 
RTTY 
Slow  Scan 
Contests 

Traffic  Handling 

MARS 

Home  Building 

Facsimile 


Fast  Scan  Television 

Moonbounce 

Certificate  Hunting 

DXpeditioning 

160  Meter  DXing 

Mobiling 

80  Meter  DXing 

Service  Nets  (Ecars) 

RACES  CD  -  etc. 


Here  is  Dave  WA1 UFG,  one  of  the  new 
hams  licensed  at  the  Crotched  Mountain 
Rehabilitation  Center,  operating  2m  from 
h&  wheelchair  -  using  the  special  call  sign 
WC1CMC  (Wheel  Chair  One  Crotched 
Mountain  Center)  during  the  weekend  of  the 
wheelchair  games  whkh  is  celebrated  every 
year  at  the  Center,  which  is  located  in 
Francistown  NH.  The  radio  club  there  is 
active  and  getting  many  of  the  students 
licensed 

200  WATT  2m  AMPLIFIER 

TPL  in  Hawthorne,  California  has 
been  making  some  experimental  200 
watt  mobile  amplifiers,  but  there  are 
problems.  It  seems  that  most  of  the 
mobile  antennas  -  the  5/8  wave  jobs 
that  most  fellows  are  using  now  — 
won't  take  all  that  power.  Watch  out 
for  someone  to  come  out  with  a  Big 
Mutha  for  FM.  TPL  has  a  price  tag  of 
about  $350  on  the  amplifiers  if  you 
just  can't  stand  not  being  the  biggest 
bully  on  the  repeater.  For  sure  they 
hear  you  when  you  say,  ''Break!" 

Many  denizens  of  Flatland  can  see 
no  reason  why  anyone  should  run 
much  more  than  maybe  25  watts 
mobile,  They  can  not  see  this  enough 
so  they  are  quite  vocal  about  it.  Nasty 
sometimes.  There  are  some  ways  of 
rationalizing  higher  power  —  these 
would  be  clearer  to  them  if  they  spent 
some  time  driving  around  the  moun- 
tains where  a  ten  watt  signal  drops  out 
of  the  repeater  when  you  get  behind  a 
little  hill  —  and  most  of  the  roads  are 
in  the  valleys,  not  on  the  mountain 
tops.  With  some  beef  behind  the  signal 
you  can  hold  on  to  the  repeater  even 
when  you're  in  a  gulch  for  a  bit. 

W6  -  KH6  Team  Waiting 
FOR  2m  FM  QSO 

The  FM  DXers  in  California  and 
Hawaii  are  monitoring  146,52  —  .55  — 
.58  nightly,  waiting  for  that  inevitable 
band  opening  between  the  two  areas. 
Two  amateurs  waited  it  out  in  the 
50's  and  won  the  Edison  Award  for 
their  diligence  -  that  was  a  prize 
awarded  each  year  by  General  Electric 
to  outstanding  amateurs  -  back  when 
G.E,  sold  a  lot  of  tubes  for  ham  rigs. 

One  of  these  evenings  the  band  will 
be  open  and  the  contact  will  be  made 
—  who  will  go  down  in  the  record 
books  this  time? 


MICROWAVE  OVEN 

Visitors  to  73  Magazine  seldom 
miss  commenting  on  the  microwave 
oven  in  the  lunchroom.  This  certainly 
was  one  of  the  better  investments 
made  by  the  magazine  and  it  is  used 
every  day  for  so  many  things  that  it  is 
difficult  to  see  how  one  could  get 
along  without  it  now. 

Ten  seconds  softens  refrigerator 
hard  butter  to  spreading  softness.  A 
week  old  hard  roll  in  a  Baggie  (to  keep 
the  moisture  from  escaping)  is  like 
oven  fresh  in  about  20  seconds.  If  it  is 
really  hard  it  can  be  moistened  a  bit 
before  putting  in  the  oven.  Fresh 
baked  apples  for  lunch  take  about 
three  minutes  for  the  large  ones  -  you 
core  them,  put  some  sugar,  cinnamon, 
a  couple  of  raisins  and  some  butter  or 
oleo  in  the  hole,  put  them  in  a  small 
covered  dish  and  into  the  oven.  Any 
sandwich  that  is  better  hot  can  be 
made  like  better  than  new  in  twenty 
seconds  or  so.  Your  coffee  a  little 
cool?  Zap  it  for  ten  seconds.  You  can 
even  have  a  fresh  baked  potato  for 
lunch  —  about  five  minutes!  Hot  soup 
takes  a  couple  minutes.  Even  (ugh!) 
canned  hash  is  less  unappealing  after  a 
couple  of  minutes  of  warming  up.  .  . 
but  not  much. 

There  has  been  a  good  deal  in  the 

papers  about  oven  leakage  so  the  unit 

at  73  is  checked  out  every  few  weeks 

—  not  a  smidgeon  of  leakage  yet.  The 

oven  came  from  International  Crystal 

of  Oklahoma  City  and,  after  several 

years,  has  given  absolutely  no  trouble 

whatever.    The    leakage  checker  was 

sent  along  at  no  charge  so  the  oven 

could  be  checked-  When  you  consider 

Cont'd  page  111. 


Gam  Antenna  Installed  -  Andy  Nutile  of 
Gam  in  Manchester  NH  is  installing  one  of 
hfc  new  two  meter  antennas  on  the  73  Test 
Car  -  the  Datsun  24QZ.  Andy  makes  just 
about  every  part  of  these  antennas  himself  in 
his  highly  automated  factory^  The  SS-2  is 
designed  to  have  a  particularly  low  angle  of 
radiationt  thus  squirting  therf  in  the  desired 
dir&ction  and  not  up  toward  some  passing 
plane  as  with  some  of  the  2m  antennas  in 
use  today. 
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■■ 


Dave  Ingram  K4TV/J 

Rte.  11,  Box  499,  Eastwood  ViL  SON 

Birmingham  AL  35210 


Would  you  believe  amateur  TV  was 
around  in  1928?  It's  true,  although  it 
differed  tremendously  from  any 
system  used  today.  In  1928  the 
General  Electric  Company  in 
Schenectady  NY  was  transmitting 
experimental  TV  signals  on  "wave- 
lengths which  were  located  by  listen 
ing  for  unusual  signals."  {Available 
information  indicates  this  was  pro- 
bably between  the  broadcast  band  and 
80m)  Commercial  "converter  kits" 
were  available  from  manufacturers 
like  Daven  Company,  and  QST  ran  a 
buifd-it-yourself  article  in  May,  1928, 
for  the  technically  minded  amateur. 

Basically,  this  TV  system  used  a 
neon  lamp  to  replace  the  receiver's 
earphones,  (which  were  usually  con- 
nected between  the  last  audio  stages 
plate  and  B+|  and  the  Nipkow 
scanning  disc  principle.  The  theory 
here  was  while  the  incoming  signal 
"blinked  the  neon  lamp  in  a  picture 
manner/1  the  disc  would  rotate  at 
approximately  1700rpm  to  place  this 
information  at  the  appropriate  points 
for  reconstruction  of  sketches  in  their 
simplest  black  and  white  form.  The 
neon  lamp's  flat  surface  area  was 
viewed  through  the  disc  while  varying 
the  motor  rheostat  until  it  acquired 
the  same  speed  as  the  transmitting 
disc,  at  which  time  a  picture  was  to 
appear  rather  than  just  a  "meaningless 
group  of  dots/'  If  the  neon  lamp  was 
too  dim,  either  lowering  the  grid  bias 
or  increasing  B  supply  voltage  was 
suggested.  This  was  an  experimental 
setup  and  I  have  yet  to  find  informa- 
tion on  how  well  (if  at  all)  the  system 
performed,  although  there  were 
opinions  manufacturers  would  soon 
build  larger  neon  lamps  for  larger 
pictures.  White  investigating  this 
"nostalgic  TV,"  another  item  was 
uncovered  which  is  worth  mentioning 


hers.  In  1932,  W2XF  was  transmitting 
TV  programs  from  a  QTH  in  Al 
Smith's  Empire  State  Building  to 
"local  residents."  Hams  and  com- 
mercial TV?  Can  any  of  you  old 
timers  shed  some  light  on  this  eta? 

As  I  mentioned  briefly  in  last 
month's  column,  this  year's  Dayton 
Convention  was  Slow  Scan  TV's 
greatest  yet,  and  was  suitably  dubbed 
"The  year  of  the  Digital  Scan  Con- 
verter/ There  were  actually  four 
different  slow  to  fast  scan  converters 
in  operation  at  the  SSTV  booth:  The 
W0LMD  unit,  the  W9NTP  unit,  the 
WB9LVI  unit  and  the 
VE3GZM/VE3DVV  unit.  Although  alt 
units  used  the  same  basic  idea  —  that 
of  first  storing  a  Slow  Scan  picture 
then  outputing  this  at  Fast  Scan  rates 
into  a  conventional  TV,  they  differed 
somewhat  in  specific  circuitry.  The 
W9NTP  and  W0LMD  units  varied  pri- 
marily in  "front  end  design/'  how- 
ever, both  units  used  memories  which 
were  "loaded  on  the  fly"  with  up  to 
1 28  horizontal  picture  elements  per 
line.  Their  continuously  recirculating 
memory  provided  maximum  utiliza- 
tion of  the  approximate  65000  bit 
storage.  The  VE3GZM/VE3DVV  Scan 
Converter  was  an  interesting  unit.  It 
used  a  large  MOS  shift  register 
memory  and  the  composite  Slow  Scan 
picture  was  loaded  into  this  sync  and 
all.  The  memory  was  then  sped  up 
1000  times  and  output  directly  at  a 
Fast  Scan  rate, .  ,sync  included.  This 
is  simple  enough  provided  one  can  lay 
hands  on  the  necessary  shift  registers. 
(These  guys  have  a  really  interesting 
story  on  their  procurement  of  the 
surplus  shift  registers,  If  you  catch 
them  on  the  air,  be  sure  to  ask  about 
it!)  I  understand  the  WB9LVI  unit 
provided  very  good  quality  fast  scan 
pictures  with  exceptional  stability, 
but  as  yet  I  have  no  additional  infor- 
mation other  than  what  appeared  in 
the  May  column  on  Steiber's  unit.  I 
hope  to  have  more  specific  informa- 
tion soon.  I  might  mention  the  heart 
of  these  scan  converters  were  surplus 
MOS  shift  register  ICs,  (2525s)  which 
are  rather  difficult  to  locate  at  low 
prices.  All  four  scan  converters  were 
operating  continuously  at  the  SSTV 
booth;  two  being  fed  from  tape  re- 
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Final  Results 

Worldwide  SSTV  Contest 

Sponsored  by  CQ  Elettronica 

and  73  Magazine 

9*10  February  1974 

1) 

W9NTP 

(77+5)  *  /  (5x6)  +■  (2*42)  / 

=  9.34fi 

2) 

tVAINXR 

144+01  x  t  (5x4)  +  (2x281  t 

-3  344 

3) 

WA7QBV 

142*0}  xt  (5x3)  +  1 2x28 ■ 

2  982 

4) 

WB4ECE 

143+0]  x  /  [5*4*  +  (2x211/ 

=  2.666 

51 

ITfiZWS 

134+0)  x/  [5x31+12* 2: 

=  2  210 

6> 

HB9NL 

(3l+0)x/[5x6)  *  (2x191/ 

2  108 

7) 

WA1KYV 

133-01  x     (5x4)  4  12*21  i  / 

'  2.046 

81 

EA4DT 

(34+0)  x/ 15x41  +  12x17)/ 

=  t  998 

9) 

EA4JF 

(38+0)  x/  15x3)  +  12x171  .< 

*  1.862 

10} 

DK5EL 

(30+8)  x/ 15x3) +  (2x16)/ 

-  1  786 

in 

63V  AD 

(33+01  x  /  (5x3)  *  (2x17)/ 

=  1  617 

T2) 

HA6VK 

(24*01  x/  (5x3)  +(2x18)/ 

■  1  224 

13) 

IflPCB 

122+0)  x/  (5x3)  +  12x17)/ 

=  1  078 

14} 

IT9ZOA 

126+0}  x  i  (5x2)  +  (2x141  / 

=      988 

IS) 

CT1PG 

I2&+0)  x  /  (5x2)  +  12x131/ 

-     936 

16) 

ilPXC 

(23+1?  x  /(5x3l+  12x12)/ 

=     897 

17) 

OZl  AT 

(22+0)  x  /  15x3}  +  12*12)/ 

858 

18) 

I3HDC 

(15+0)  x/ 15x31+  12x101  ' 

■     525 

191 

K98TU 

(16+0)  x  /  (5x2H  12x10)/ 

430 

m 

JAtAflA 

(14+0)  x/ (5x31-  (2x7)/ 

-     406 

211 

JA7FS 

(10+0)  x  /  (5x3)  +  (2x71  / 

-     290 

221 

VE6SL 

(11+0)  x/  (5x1)  +  (5x11/ 

187 

23) 

IS0PEM 

(&+0I  x/ (5x1) +[2x61/ 

153 

24) 

OZ2YC 

Control  Log 

25} 

SM0CQV 

Control  Log 

1 92B  style  TV  system  for  amateur  test. 


corders  and  two  from  SSTV  Digital 
Keyboards,  which  also  attracted  quite 
a  bit  of  attention.  In  fact,  the  SSTV 
booth  boasted  a  large  crowd  all  the 
time. 

Incidentally,  while  on  the  subject 
of  Dayton,  I  wonder  if  any  of  you 
have  found  a  really  good  application 
for  those  LED  dual  diodes  which  were 
so  popular.  These  little  gems  (which 
were  fairly  inexpensive)  will  light 
green  when  passing  current  in  one 
direction  and  red  when  passing 
current  in  the  other  direction.  J  tied 
one  on  a  switching  transistor  base  in 
an  FM  rig  for  a  T/R  light,  however, 
that's  a  far  cry  from  its  total  capa- 
bility. How  about  a  sync  tuning  indi- 
cator that  lights  green  if  sync  fre- 
quency is  low,  red  if  sync  frequency  is 
high,  and  orange  if  sync  is  exactly 
right  on?  Any  other  ideas?  If  so,  send 

me  your  ideas  and  schematic... I'll  get 
them  into  a  future  column, 

I  have  just  received  the  final  world 
results  of  the  SSTV  contest  from 
Franco  MLCF,  which  are  included  in 
this  month's  column.  Congratulations 
to  all  for  a  fine  contest,  and  we  hope 
to  "see"  you  do  it  again  (only  better) 
next  year. 

Finally;  word  just  in  from  Barry 
VK5BS,  who's  quite  active  on  SSTV 
from  Australia,  tell's  of  their  SSTV 
net  which  gathers  at  0100  GMT 
Sundays  on  1 4,230k Hz,  They  have  a 
fine  group  active  which  includes 
VK3LM,  2KK,  3TE,  4TO  and  VK5BS. 
VK8KK  now  has  a  "video  synthe- 
sizer" keyboard  going,  and  P29MC  is 
on  SSTV  from  New  Guinea.  VK9XX 
and  F08AA  also  have  joined  the 
SSTV  activity,  and  it  looks  like  quite 
a  few  others  are  due  on  soon.  Ah.  .  , 
for  the  better  propagation  soon  to 
come. 

K4TWJ 
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RADIO  UFMNSURANCE 
—  IS  STANDARD...  — 

FROM  STANDARD 

Only  Standard  offers  you  an  Amateur  Radio  with  a  "no-fault 
Life  Insurance  Policy  that  can  save  your  radio  and  your 
poeketbook,  should  your  Standard  ever  need  service 
after  its  regular  180  day  Warranty  expires. 


»J 


Your  "out-of- warranty"  cost 

Model  SR-1 46     \ 

Model  SFM46A  J  *32  00  total 

Model  SR-C806        \ 

Model  SR-C826  M     >$38.00  total 

Modet  SR-C826  MA  J 

Repeater  RPT-1       $59.00  total 

Our  exclusive  Astropoint  Radio 
Life  Insurance  Policy  costs  noth- 
ing at  time  of  purchase,  and  will 

guaranty  you  a  flat  rate  for  repair 
after  the  regular  180  day  free 
warranty  expires.  After  an  "out- 
of-warranty"  repair,  it  will  be  re- 
warranted  for  an  additional  30 
days.  No  hidden  costs  beyond 
the  flat  rate  repair  charge  listed 
above  from  our  factory  in  Wil- 
mington, California. 


Flat  rate  includes: 

Repair  of  all  faults  in  radio 

Complete  TX  and  RX  alignment  &  tuneout 

Modification  updates  made 

Channels  frequency  aligned* 

FM  Certificate  issued 

Sealed  in  plastic  &  returned  to  you 


Suggested  retail: 
$698  RP"M  complete 

*Note;  AH  Standard  Astropoint 
crystals  are  lifetime 

guaranteed  FREE. 

Suggested  retail:  $398 
SR-C826  MA  with 
all  channels  included! 

Suggested 
retail:  $298 

SR-C146Awith 
5  channel 

1        capability. 


See  your  Standard  dealer  tor  more  information  on 

Standard's  Radio  Life  insurance  Policy. 

Standard 

Communications 

213/835-3134  •  639  North  Marine  Avenue,  Wilmington,  California  90744 
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Adopted:  June  5, 1974; 

Released:  June  7,  1974 

By    the    Commission:    Commissioner 

Quelio  not  participating. 

1.  Notice  of  Proposed  Rule  Making 
in  the  above  entitled  matter  is  hereby 
given. 

2.  The  Commission  has  under  con- 
sideration a  petition  (RM-2349)  filed 
by  the  American  Radio  Relay  League 
(ARRL).  Petitioner  requests  the  Com- 
mission to  issue  an  Order  deleting 
§97,89(c)  of  the  rules.  This  section 
now  prohibits  more  than  two  repeater 
stations  being  operated  in  tandem, 
i.e.,  one  station  repeating  the  trans- 
mission of  the  other,  except  for  emer- 
gency operations. 

3.  The  ARRL  claims  a  formal  rule 
making  proceeding  is  unnecessary  in 
this  matter,  citing  §553(b)  of  the 
Administrative  Procedures  Act  and 
§1.41 2(c)  of  the  Commission's  Rules, 
as  authority  to  support  their  position* 
Pursuant  to  those  subsections  general 
notice  of  proposed  rule  making  must 
be  published  except  in  certain  limited 
instances,  Petitioner  does  not  show 
that  the  proposed  rule  deletion  comes 
within  those  exceptions. 

4.  In  support  of  the  requested 
deletion,  the  ARRL  offers  the  follow- 
ing claims  and  arguments: 

A.  Some  amateur  radio  organiza- 
tions planning  to  develop  networks  of 
repeater  stations  for  use  in  times  of 
disasters  are  unwilling  to  implement 
their  plans  unless  the  networks  can 
also  be  used  for  other  amateur  opera- 
tions* 

B.  In  the  more  sparsely  populated 
areas  of  the  country,  linked  repeater 
stations  can  provide  more  reliable 
communications  than  can  operation  in 
the  high  frequency  amateur  bands. 

C.  In  the  more  densely  populated 
areas  of  the  country,  linking  of  re- 
peater stations  is  neither  necessary  nor 
desired  by  amateurs,  and  the  privilege 
of  linking  would  be  self-limiting. 

5.  Our  findings,  as  stated  in  the 
Report  and  Order  in  Docket  18803, 
37  FCC  2d  225  (1972),  upon  review 
of  the  comments  filed  in  that  Docket, 
are  that  amateur  repeater  stations  are 
useful  for  increasing  the  range  of  VHF 
and     UHF    vehicular    and    handheld 


mobile  stations  in  conducting  intra 
community  amateur  radio  communi- 
cations, and  for  effecting  emergency 
radio  communications  which  possibly 
could  not  otherwise  be  conducted  on 
the  amateur  bands.  Also,  in  the 
interests  of  spectrum  conservation,  we 
found  the  majority  of  situations  could 
be  accommodated  with  a  maximum  of 
two  linked  repeaters.  In  practice, 
these  findings  have  been  verified 
through  information  filed  with  appli- 
cations for  repeater  stations.  The  vast 
majority  of  repeaters  use  considerably 
less  effective  radiated  power  than  is 
permitted,  indicating  most  amateur 
repeater  stations  are  intended  for 
local,  or  intra-community,  use.  No 
specific  instance  of  even  two  linked 
repeaters  for  general  amateur  radio 
communications  has  come  to  our 
attention.  However,  this  aspect  would 
not  normally  come  to  our  attention. 
We  are  inclined  to  agree  with  the 
ARRL  that  the  prohibition  is 
unnecessary,  since  in  more  densely 
populated  areas,  amateurs  apparently 
do  not  desire  to  link  repeater  stations 
In  the  less  densely  populated  areas 
spectrum  conservation  is  not  as  criti- 
cal as  elsewhere. 

6.  Therefore,  we  propose  to  delete 
§  97.89(c), 

7*  Authority  for  these  proposed 
amendments  is  contained  in  Section 
4(i)  and  303  of  the  Communications 
Act  of  1934f  as  amended. 

8-  Pursuant  to  applicable  pro- 
cedures set  forth  in  §1.415  of  the 
Commission's  Rules,  interested  per- 
sons may  file  comments  on  or  before 
September  18,  1974,  and  reply  com- 
ments on  or  before  October  2,  1974. 
In  accordance  with  the  provisions  of 
§  1 .419(b)  of  the  Commission's  Rules, 
an  original  and  fourteen  copies  of  all 
statements,  briefs  and  comments  filed 
shall  be  furnished  the  Commission.  All 
relevant  and  timely  comments  and 
reply  comments  will  be  considered  by 
the  Commission  before  final  action  is 
taken.  The  Commission  may  also  take 
into  account  other  relevant  informa- 
tion before  it,  in  addition  to  specific 
comments  invited  by  this  Notice. 
Responses  will  be  available  for  public 
inspection  during  regular  business 
hours  in  the  Commission's  Public 
Reference  Room  at  its  headquarters  in 
Washington,  D,C. 

Adopted:  June  12;  1974 
Released:  June  17,  1974 

SUBPART   F  -  RADIO  AMATEUR 

CIVIL 

EMERGENCY  SERVICE  (RACES) 

General 

§97.161  Basis  and  Purpose. 

The    Radio    Amateur    Civil    Emer- 
gency   Service   provides   for   amateur 


radio  operation  for  civil  defense  com- 
munications purposes  only,  during 
periods  of  local,  regional  or  national 
civil  emergencies,  including  any  emer- 
gency which  may  necessitate  invoking 
of  the  President's  War  Emergency 
Powers  under  the  provisions  of  §606 
of  the  Communications  Act  of  1934, 
as  amended. 

$97,163  Definitions 

For  the  purposes  of  this  subpart,  the 
following  definitions  are   applicable: 

(a)  Radio  Amateur  Civil  Emergency 
Service,  A  radiocommunication  ser- 
vice conducted  by  volunteer  licensed 
amateur  radio  operators,  for  providing 
emergency  radiocommunications  to 
local,  regional,  or  state  civil  defense 
organizations. 

{b}  RACES  station,  An  amateur 
radio  station  licensed  to  a  civil  defense 
organization,  at  a  specific  land  loca- 
tion, for  the  purpose  of  providing  the 
facilities  for  amateur  radio  operators 
to  conduct  amateur  radiocommunica- 
tions in  the  Radio  Amateur  Civil 
Emergency  Service. 

R97.165  Applicability  of  rules. 

In  all  cases  not  specifically  covered  by 
the  provisions  contained  in  this  sub- 
part, amateur  radio  stations  and 
RACES  stations  shall  be  governed  by 
the  provisions  of  the  rules  governing 
amateur  radio  stations  and  operators 
(Subparts  A  through  E  of  this  part). 

Station  Authorizations 

§97,169  Station  license  required, 

No  transmitting  station  shall  be  open 
ated  in  the  Radio  Amateur  Civil  Emer- 
gency Service  unless: 

(a)  The  station  is  licensed  as  a 
RACES  station  by  the  Federal  Com- 
munications Commission,  or 

(b)  The  station  is  an  amateur  radio 
station  licensed  by  the  Federal  Com- 
munications Commission,  and  rscerti* 
fied  by  the  responsible  civil  defense 
organization  as  registered  with  that 
organization. 

§97.171      Eligibility     for     RACES 

station  license. 

A  RACES  station  will  only  be  licensed 
to  a  local,  regional  or  state  civil 
defense  organization, 

§97,173  Application  for  RACES 
station  license. 

{a)  Each  application  for  a  RACES 
station  license  shall  be  made  on  the 
FCC  Form  610  B, 

(b)  The  application  shall  be  signed 
by  the  civil  defense  official  respon- 
sible for  the  coordination  of  all  civil 
defense  activities  in  the  area  con- 
cerned, 

(c)  The  application  shall  be  coun- 
tersigned by  the  responsible  official 
for  the  governmental  entity  served  by 
the  civil  defense  organization. 
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(d)  If  the  application  is  for  a 
RACES  station  to  be  in  any  special 
manner  covered  in  §97.41,  all  of  the 
showings  as  specified  in  §97-41  for 
n  on 'RACES  stations  shall  atso  be 
submitted. 

§97,175  Amateur  radio  station  regis- 
tration  in  civil  defense  organization. 

No  amateur  radio  station  shall  be 
operated  in  the  Radio  Amateur  Civil 
Emergency  Service  unless  it  is  certi- 
fied as  registered  in  a  civil  defense 
organization,  by  that  organization. 

Operating  Requirements 

§97.177  Operator  requirements 

No  person  shall  be  the  control  opera- 
tor of  a  RACES  station,  or  shall  be 
the  control  operator  of  an  amateur 
radio  station  conducting  communica- 
tions in  the  Radio  Amateur  Civil 
Emergency  Service  unless  (a)  that 
person  holds  a  valid  amateur  radio 
operator  license,  and  (b)  that  person  is 
certified  as  enrolled  in  a  civil  defense 
organization,  by  that  organization. 

§97.179  Operator  privileges. 

Operator  privileges  in  the  Radio  Ama- 
teur Civil  Emergency  Service  are 
dependent  upon,  and  identical  to, 
those  for  the  class  of  operator  license 
held  in  the  Amateur  Radio  Service. 

§97.189  Availability  of  RACES 
station   license  and  operator  licenses. 

(a)  The  original  license  of  each 
RACES  station,  or  a  photocopy  there- 
of, shall  be  attached  to  each  trans- 
mitter of  such  station,  and  at  each 
control  point  of  such  station.  When- 
ever a  photocopy  of  the  RACES 
station  license  is  utilized  in  com- 
pliance with  this  requirement,  the 
original  station  license  shall  be  avail- 
able for  inspection  by  any  authorized 
Government  official  at  all  times  while 
the  station  is  being  operated  and  at 
other  times  upon  request  made  by  an 
authorized  representative  of  the  Com- 
mission, except  when  such  license  has 
been  filed  with  application  for  modifi 
cation  or  renewal  thereof,  or  has  been 
mutilated,  lost,  or  destroyed ,  and 
request  has  been  made  for  a  duplicate 
license  in  accordance  with  §  97.57. 

(b)  In  addition  to  the  operator 
license  availability  requirements  of 
§97.83,  a  photocopy  of  the  control 
operator's    amateur    radio    operator 

license  shall  be  posted  at  a  con- 
spicuous place  at  the  control  point  for 
the  RACES  station. 

Technical  Requirements 

§97.185  Frequencies  available. 

(a)  All  of  the  authorized  fre- 
quencies and  emissions  allocated  to 
the  Amateur  Radio  Service  are  also 
available  to  the  Radio  Amateur  Civil 
Emergency  Service  on  a  shared  basis. 


In  the  event  of  any  emergency 
which  necessitates  the  invoking  of  the 
President's  War  Emergency  Powers 
under  the  provisions  of  $606  of  the 
Communications  Act  of  1934r  as 
amended,  unless  modified  or  other- 
wise directed,  RACES  stations  and 
amateur  radio  stations  participating  in 
RACES  will  be  limited  in  operation  to 
the  following: 

Frequency  or  Frequency  Bands 


Limitations 

1 
1 
2,4 

3 
4 

2,4 

2,4 
4 
2,  4 

4 


kHz 

1800-1825 
1975  2000 
3515-3550 

3984-4000 

3997 
7097  7103 

7103-7125 
7245-7255 
14047-14053 

14220-14230 
2104721053 

MHz 

28.55-28.75 
29.45^29.65 
50.3550.75 

53,30  3 

53.35-53.75 
145.17-145.71 
146/79  147,33 

220  225 

(c)  Limitations, 

(1)  Use  of  frequencies  in  the  band 

1800-2000  kHz  is  subject  to  the 
priority  of  the  Loran  system  of 
radionavigation  in  this  band  and  to 
the  geographical,  frequency,  emission 
and  power  limitations  contained  in 
§97.61  of  the  rules  governing  amateur 
radio  stations  and  operators  (Subparts 
A  through  E  of  this  part). 

(2)  The  availability  of  the  fre- 
quency bands  3516-3550  kHz. 
7103-7125  kHz,  7245-7247  kHz, 
7253  7255  kHz,  14220-14222  kHz 
and  14228-14230  kHz  for  use  during 
periods  of  actual  civil  defense  emer- 
gency is  limited  to  the  initial  30  days 
of  such  emergency,  unless  otherwise 
ordered  by  the  Commission, 

(3)  For  use  in  emergency  areas 
when  required  to  make  initial  contact 
with  military  units;  also,  for  commun- 
ications with  military  stations  on 
matters  requiring  coordination. 

(4)  For  use  by  all  authorized  sta- 
tions only  in  the  continental  United 
States,  except  that,  the  bands 
7245-7255  and  14.220-14.230  kHz 
are  also  available  in  Alaska,  Hawaii, 
Puerto  Rice,  and  the  Virgin  Islands. 

Use  of  Stations 

§97.189   Points   of  communications, 

(a)  RACES  stations  may  only  be 
used  to  communicate  with: 

(1)  Other  RACES  stations. 

(2)  Amateur  radio  stations  certified 
as  being  registered  with  a  civil  defense 
organization,  by  that  organization. 


(3)  Stations  in  the  Disaster  Com- 
munications Service. 

(4)  Stations  of  the  United  States 
Government  authorized  by  the  res- 
ponsible agency  to  exchange  commun* 
ications  with  RACES  stations. 

(5)  Any  other  station  in  any  other 
service  regulated  by  the  Federal  Com- 
mu  nications  Commission ,  whenever 
such  station  is  authorized  by  the 
Commission  to  exchange  communica- 
tions with  stations  in  the  Radio  Ama- 
teur Civil  Emergency  Service. 

(b)  Amateur  Radio  Stations  regis- 
tered with  a  civil  defense  organization 
may  only  be  used  to  communicate 
with: 

0)  RACES  stations  licensed  to  the 
civil  defense  organizations  with  which 
the  amateur  radio  station  is  registered. 

(2)  Any  of  the  following  stations 
upon  authorization  of  the  responsible 
civil  defense  official  for  the  organiza- 
tion in  which  the  amateur  radio  sta- 
tion is  registered: 

(i)  Any  RACES  station  licensed  to 
other  civil  defense  organizations. 

(ii)  Amateur  radio  stations  regis- 
tered with  the  same  or  another  civil 
defense  organization, 

(iii)  Stations  in  the  Disaster  Com- 
munications Service* 

(iv)  Stations  of  the  United  States 
Government  authorized  by  the  res- 
ponsible agency  to  exchange  commun- 
ications with  RACES  stations. 

(v)  Any  other  station  in  any  other 
service  regulated  by  the  Federal  Com- 
munication Commission,  whenever 
such  station  is  authorized  by  the 
Commission  to  exchange  communica- 
tions with  stations  in  the  Radio  Ama- 
teur Civil  Emergency  Service. 

§97.191  Permissible  communications. 

All     communications    in    the    Radio 

Amateur  Civil  Emergency  Service 
must  be  specifically  authorized  by  the 
civil  defense  organization  for  the  area 
served.  Stations  in  this  service  may 
transmit  only  civil  defense  communi- 
cations of  the  following  types: 

(a)  Communications  concerning  im- 
pending or  actual  conditions  jeopar- 
dizing the  public  safety,  or  affecting 
the  national  defense  or  security  during 
periods  of  local,  regional  civil  emer- 
gencies: 

{1}  Communications  directly  con- 
cerning  the  immediate  safety  of  life  or 
individuals,  the  immediate  protection 
of  property,  maintenance  of  law  and 
order,  alleviation  of  human  suffering 
and  need,  and  the  combating  of  armed 
attack  or  sabotage. 

(2)  Communications  directly  con- 
cerning the  accumulation  and  dissem- 
ination of  public  information  or  in* 
structions  to  the  civilian  population 
essential  to  the  activities  of  the  civil 
defense  organization  or  that  of  other 
authorized  governmental  or  relief 
agencies. 


AUGUST  1974 


(b)  Communications  for  training 
drills  and  tests  necessary  to  insure  the 
establishment  and  maintenance  of 
orderly  and  efficient  operation  of  the 
Radio  Amateur  Civil  Emergency  Ser 
vice  as  ordered  by  the  responsible  civil 
defense  organization  served.  Such 
tests  and  drills  may  not  exceed  a  total 
time  of  one  hour  per  week, 

(c)  Brief  one  way  transmissions  for 
the  testing  and  adjustment  of  equip 
ment. 

§97.193   Limitations  on   the  use  of 
RACES  stations. 

(a)  No  station  in  the  Radio  Ama- 
teur Civil  Emergency  Service  shall  be 
used  to  transmit  or  to  receive 
messages  for  hire,  nor  for  communica- 
tions for  material  compensation, 
director  indirect,  paid  or  promised* 

(b)  All  messages  which  are  trans- 
mitted in  connection  with  drills  and 
tests  shall  be  clearly  identified  as  such 
by  use  of  the  words  "drill"  or  "test/' 
as  appropriate,  in  the  body  of  the 
messages. 


£\ 
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CONTESTS 


Tom  DiBtase  W88KZD 
708  6th  Avenue 
SteubewUie  OH  43952 


QRP  QSO  PARTY  RULES 

QRP  Amateur  Radio  Club 
International,  Inc. 

Starts:  2000  GMT  Sat.,  Aug;  24,  1974 
Ends:  0200  GMT  Mon.r  Aug,  26, 
1974 

This  contest  is  open  to  all  amateurs 
and  all  amateurs  are  eligible  to  com- 
pete for  awards. 

Exchanges:  Members:  RST/RS,  State 
/Province/Country,  QRP  No.;  Non- 
member;  RST/RS,  State/Province/ 
Country,  Power. 

Scoring:  Stations  may  be  worked  once 
per  band  for  QSO  and  multiplier 
credit.  Each  member  contact  counts 
as  three  (3)  points,  and  each  non- 
member  contact  counts  as  two  (2) 
points.  Non-  W/VE  stations  count  as 
four  (4)  points. 

Multipliers;  More  than  100  watts  (200 
PEP)  X  1.0;  25  to  100  watts  (50-200 
PEP)  X  1,5;  5  to  25  watts  (10-50  PEP) 
X  2,0;  1  to  5  watts  (2-10  PEP)  X  3.0; 
Less  than  1  watt  (2  PEP)  X  4,0, 

Score;  QSO  points  X  Total  No.  States, 
provinces  and  countries  per  band  X 

appropriate  power  multiplier, 

Frequencies:  CW:  3540,  7040,  14065, 
21040,  28040;  SSB:  3855,  7260, 
14260,  21300,  28600,  50350;  Novice: 
3720,  7120. 

Call:  CQQRP. 


Awards:  Certificates  will  be  awarded 
to  the  highest  scoring  station  in  each 
state,  province  and  country.  Second 
and  third  place  awards  will  be  given 
where  activity  warrants.  A  certificate 
will  also  be  awarded  to  the  lowest 
power  station  showing  at  least  three 
genuine  skip  contacts. 

Logs:  Send  logs  to  Bill  Fallon 
W4KFB,  124  Stoll  Avenue,  Louisville 
KY  40206,  Send  full  log  date,  bands 
used,  equipment  and  power  level  used. 

Note:  Look  for  DX  stations  on  7030 
at  appropriate  hours. 

NEW  BERN 

The  city  of  New  Bern  NC  is  cele- 
brating its  Bicentennial  August  16-25. 
I  have  applied  to  the  FCC  for  a  special 
call  for  operations  during  that  period. 
The  call  is  KB4ERN.  A  special  QSL 
commemorating  the  event  is  planned. 
The  New  Bern  amateurs  will  be  active 
from  public  events  during  the  week 
and  will  be  on  the  local  TV  station. 
We  are  especially  interested  in  QSOing 
stations  in  Bern,  Switzerland.  Opera- 
tion is  planned  for  80  through  10m, 
CW  and  SSB,  20m  Slow  Scan,  and  2m 
FM  via  repeater.  For  more  informa- 
tion contact  James  L.  Cason  II 
WB4CCU,  5213A  Trentwood  Drive, 
New  Bern  NC  28560. 


WB8KZD 


AMSAT 


NEWS 


Michael  Frye  WB8LBP 
640  Deauvilie  Dr. 
Dayton  OH  45429 


"LICENSING  ARRANGEMENTS 
FOR  AMSAT-OSCAR  7" 

On  March  15,  1974,  AMSAT  was 
issued  a  special  license  for  the 
AMSAT-OSCAR  7  satellite,  with  the 
call  letters  W30HL  Unique  in  that  this 
is  perhaps  the  first  actual  license 
issued  to  an  amateur  satellite  service 
space  station,  the  new  license  culmin- 
ates six  months  of  discussions  and 
meetings  between  AMSAT  and  the 
U.S.  Federal  Communications  Com- 
mission concerning  the  specific  pro- 
visions governing  the  operation  and 
use  of  OSCAR  7 

With  the  license  the  following 
waivers  were  granted  for  OSCAR  7 
after  launch  and  for  portable  or 
mobile  operation  of  the  spacecraft 
during  tests  before  launch: 

A.  Section  97,43:  The  requirement 
for  every  amateur  radio  station  to 
have  one  land  location  was  waived. 


B.  Section  97.61:  Any  mode  of 
emission  authorized  on  uplink  fre- 
quencies may  be  retransmitted  on  the 
downlink.  (For  example,  teletype 
transmissions  allowed  on  two  meters 
can  be  retransmitted  on  the  ten-meter 
downlink  of  the  two-to-ten  meter 
repeater,  even  though  teletype  is  not 
ordinarily  permitted  at  the  high  end 
of  the  ten-meter  band  J 

C.  Sections  97  7  and  97 79:  Any 
transmissions  to  the  satellite  from 
amateur  radio  stations  may  be  re  trans- 
mined  by  the  satellite  without  regard 
to  operator  frequency  privileges  on 
the  satellite  downlink  frequencies. 
(This  means  that,  as  with  OSCAR  6, 
Technician  Class  licenses  will  be  per- 
mitted to  use  the  two-to-ten  meter 
repeater,  even  though  their  signals  will 
be  retransmitted  on  ten  meters,  a 
band  not  normally  allowed  to  Techni- 
cians.) 

D.  Sections  97.117  and  97.123: 
Telecommand  stations  authorized  by 
AMSAT  may  transmit  coded  tele- 
command signals  to  the  satellite,  with- 
out identifying  their  transmissions, 

E.  Section  97.87;  The  various  re 
quirements  for  identification  of  the 
satellite's  transmissions  were  waived 
to  the  extent  that  only  the  last  two 
letters,  HI,  of  the  call  sign  W30HI 
need  be  periodically  transmitted  by 
the  satellite, 


Orbital  Information 

Orbit 

Date 

Time 

Longitude 

(Aug) 

(GMT) 

of  Eq. 

Crossing  "W 

8194 

1 

0055.1 

62.1 

8207 

2 

01 50.0 

75.8 

8219 

3 

0049.9 

60.8 

8232 

4 

0144.8 

74.5 

8244 

5 

0044.8 

59.5 

8257 

6 

0139.7 

73.2 

8269 

7 

0039.6 

58.2 

8282 

8 

0134.6 

71.9 

8294 

9 

0034.5 

56.9 

8307 

10 

0129.4 

70.7 

8319 

11 

0029.4 

55.6 

8332 

12 

0124.3 

69.4 

8344 

13 

0024.2 

54.4 

8357 

14 

0119.2 

68.1 

8369 

15 

0019.1 

53.1 

8382 

16 

0114.0 

66.8 

8394 

17 

0014.0 

51.8 

8407 

18 

0108.9 

65.5 

8419 

19 

0008.8 

50.5 

8432 

20 

0103.8 

64.3 

8444 

21 

0003.7 

49.2 

8457 

22 

0058.6 

63.0 

8470 

23 

0153.5 

76.7 

8482 

24 

0053.5 

61.7 

8495 

25 

0148.4 

75.4 

8507 

26 

0048.3 

60.4 

8520 

27 

0143.3 

74.1 

8532 

28 

0043.2 

59.1 

8545 

29 

0138.1 

72.9 

8557 

30 

0038.1 

57.8 

8570 

31 

0133.0 

71.6 
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By:  Gus  M.  Browning,  W4BPD 
Drawer  "DX" 
Cordova,  SC   29039 


I  was  reading  an  article  a  few  weeks 
ago  that  said  the  new  1 1  yearsunspot 
cycle  had  already  started.  We  all  hope 
this  is  true  I  am  sure  because  it  will 
mean  DXing  will  be  a  little  easier.  J 
guess  it  will  start  off  gradually  and 
slowly  build  up,  maybe  taking  a  few 
years  before  conditions  really  get 
"hopping'1  again.  Band  conditions  will 
be  watched  very  carefully  to  see  if 
they  are  really  going  to  get  any  better. 
We  will  all  see  about  this.  Can  you 
picture  the  QRM  when  the  sunspots 
really  open  up  the  bandsTThe  follow- 
ing DX  has  been  worked  in  conditions 
not  considered  good:  VK2ZQ/C21, 
3D2CC,  P29PK,  A3HFX,  H35FX, 
KA6AX,  TB7AAU,  JT1 KAA,  3B8DA, 
HG8U,  F08DY,  TA2SC,  AP2ED, 
7Q7DW,  7P8AY,  4W1AF,  JT1AT, 
9X5AB,  A51PIM,  VE6CB/SU,  CR8AB. 
AP2KS,  CR4BS,  RH6IEG,  JY3ZH, 
RA0IWH,  9V1RV,  4W1GM  and  many 
more,  I  want  to  hear  20m  when  those 
sunspots  get  "right/"  it  should  be 
very  interesting"  to  hear  rare  DX 
QRMingrare  DX! 

Any  of  you  who  happen  to  have  a 
good  (black  and  white  preferred) 
photo  of  rare  DX  stations  please  send 
it  to  me  for  use  in  this  column.  My 
supply  of  really  good  photos  is  just 
about  non-existent.  Photos  of  DX 
operating  positions  and  antennas,  etc., 
are  what  most  fellows  would  like  to 
see. 

I  have  been  trying  my  best  to  get  a 
complete  list  of  every  "DX  spot" 
(islands,  provinces,  oblisks,  endives, 
states,  neutral  zones,  etc.)  in  the 
world  and  have  found  it  to  be  quite  a 
task.  Even  when  it  looks  complete  I 
know  many  places  will  be  overlooked. 
When  the  "Super  WTW"  list  is  printed 
I  will  leave  plenty  of  blank  places  for 
additions  as  they  turn  up.  The  WTW 
standard  list  will  be  included  in  the 
sheets,  being  marked  with  an  *,  the 
sheets  can  be  used  for  either  regular 
WTW  or  the  new  Super  WTW  Award.  I 
will  let  you  know  in  this  column  when 
the  all  new  sheets  are  printed  and 
ready  to  be  mailed  out. 

I  mentioned  some  months  ago  how 
to  make  a  "line-voltage"  booster  to 
overcome  the  brownouts  that  may 
occur  here  and  there,  (low  line  voltage 
is  called  a  "brownout,  in  case  you 
didn't  know!)*  I  received  far  too  many 
inquiries  to  personally  answer  via  mail 
(my   time  is  used  up  here).  The  pro- 


blem is  so  simple  that  an  article  on 
how  to  do  the  job  is  not  necessary. 
Just  measure  your  line  voltage,  sub- 
tract that  from,  let's  say,  117  (the 
voltage  you  want)  then  select  a  fila- 
ment transformer  that  will  deliver  that 
many  volts  plus  a  little  because  this 
transformer  will  have  on  its  primary 
the  brownout  voltage,  use  one  that 
will  deliver  enough  amperage  for  your 
needs.  Plug  this  filament  transformer 
into  your  brownout  voltage  ac  line, 
then  connect  the  secondary  (the  fila- 
ment winding)  in  SERIES  with  your 
rig,  if  this  reduces  the  voltage  to  your 
rig,  just  turn  over  the  ac  plug  on  your 
"boosting"  transformer  and  the  vol 
tage  will  then  increase  instead  of 
decreasing.  You  can  connect  any  num- 
ber of  these  filament  transformers  up 
to  get  more  voltage.  Connect  the 
primaries  all  in  parallel  and  the  secon- 
daries in  series.  (Polarized  to  boost 
voltage,  of  course.)  Now  is  this  simple 
enough  for  everyone?  Let  me  know  if 
it  is  not,  please. 

Any  of  you  thinking  of  going  on  a 
DXpedition,  give  it  a  Jot  of  thought 
and  keep  in  mind  that  propagation  is 
not  at  its  best,  expenses  are  quite  high 
overseas  (a  lot  more  than  they  used  to 
be),  allow  at  least  20%  extra  for 
"unknowns"  to  pop  up,  because  they 
most  certainly  willr  and  then  if  it  still 
looks  good  to  you,  go  ahead  with 
your  plans  and  good  luck  to  you.  As 
for  myself.  I  am  now  laying  low  to  see 
what  the  future  holds  for  me.  I  want 
one  more  crack  at  being  rare  DX  for  a 
few  months  or  maybe  even  longer,  but 
I  do  want  propagation  and  the  neces- 
sary finances. 

I  wonder  if  anyone  would  like  to 
drop  me  a  line  telling  me  of  anything 
they  would  like  me  to  discuss  or  write 
about  in  this  column?  I  am  always 
wide  open  for  your  suggestions. 

Any  DX  station  that  has  no  USA 
QSL  manager  is  overlooking  the  easy 
way  to  QSL  (cheapest  way  too). 
Plenty  of  USA  stations  will  take  up 
your  QSL  chores  and  I  will  be  very 
glad  to  assist  you  in  finding  a  QSL 
manager.  This  is  not  a  problem. 

DX  stations,  DXpeditions,  please 
remember    that    many    USA  stations 

cannot  call  you  below  14275  kHz, 
and  they  would  like  the  chance  to 
have  a  crack  at  working  you.  Try 
tuning  14275  up  every  now  and  then. 
If  you  want  to  select  them  even 
better,  try  tuning  "up  and  down" 
from  14275.  You  will  hear  fellows 
you  have  never  heard  before,  and  they 
will  thank  you  for  being  so  con- 
siderate of  them,  and  THEY  Wl  LL  BE 
HAPPY! 

I  am  still  QRX  for  a  few  very 
"simple  articles"  on  these  little  ICs!  I 
would  like  to  see  an  article  showing  a 
number  of  diagrams  on  how  to  con- 
nect various  types  to  ^  by  2  right  on 


up  to  -r  by  16,  all  numbers  from 
2-  16,  especially  such  numbers  as  7,  9, 
11,  13,  14  and  15.  I  am  sure  if  I  got 
every  article  ever  written  on  the  7400 
series  I  probably  would  find  most  of 
what  I  want  to  know.  I  spent  two 
nights  rounding  up  every  article  on 
those  ICs  and  yet  still  nothing  on  the 
odd  numbers  I  really  wanted  to  know. 
I  have  an  18  position  four  deck  switch 
that  I  want  to  use,  with  each  position 
dividing  by  whatever  it  is  set  on  e.g., 
position  9,  t  by  9,  position  13,  t  by 
13,  etc,  I  don't  care  how  many  7400 
series  ICs  it  takes,  they  are  cheap 
enough,  The  articles  should  be  written 
so  that  a  fellow  doesn't  have  to  be  a 
computer  expert  to  understand  it. 

If  you  want  to  hear  a  lot  of  very 
good  and  at  times  rare  DX,  park  your 
dial  on  14331  kHz  while  you  are 
fooling  around  your  shack  (with  the 
"system"  on  the  speaker).  Of  course, 
you  will  hear  a  lot  of  very  common 
stuff  most  of  the  time,  but,  be  very 
patient  and  sooner  or  later  the  "good 
stuff'  will  show  up.  It  seems  as  if  a  lot 
of  the  DX  stations  like  to  "mix  it  up" 
with  the  gals  now  and  then  (who 
doesn't  —  hi). 

The  best  way  to  work  DX  is  to  do  a 
lot  of  listening  and  very  little  yak. 
And  listen  to  the  DX  stations  instruc- 
tions. When  they  say  W2  they  mean 
just  exactly  that  and  not  W4  or  W7 
etc.  It  doesn't  take  a  big  fancy  an- 
tenna and  a  "big  gallon/'  It  just  takes 
a  little  common  sense  and  a  little 
know  how,  You  can  do  it  too. 

Liberia  has  a  new  prefix  —  AS; 
Burma  -  AP2KS  has  in  the  works  a 
trip  there,  and  has  requested  a  license 
and  hopes  to  put  this  spot  on  the  air. 
Good  luck  Ole  Buddy  on  this  one, 
they  wouldn't  let  me  even  get  off  the 
plane  in  Rangoon. 

South  Yemen  (Old  Aden  -  V39L 
AP2KS  has  also  applied  for  a  license 
to  operate  from  this,  now  rare  spot.  I 
suggest  you  watch  the  73  Hotline  for 
full  info  if  it  comes  too  fast  for  this 
column. 

Tibet  and  Zanzibar  have  been  re- 
moved from  the  DXCC  list  as  of  June 
1,  1974.  QSOs  with  Tibet  will  count 
towards  China  and  Zanzibar  will 
count  for  Tanzania,  When  someone 
operates  from  Kingman  Reef  it  will  be 
added  to  the  DXCC.  You  take  two 
backward  and  one  forward.  WTW  will 
still  keep  Tibet  and  Zanzibar  as  separ- 
ate countries  plus  we  wilt  add 
Kingman  Reef  —  3  steps  forward, 

I  hope  all  of  you  answered  the 
questioneer  sent  out  by  DXAC  a  few 
months  ago.  It  was  a  good  chance  to 
"have  your  say"  about  countries,  etc. 

I  guess  this  wraps  it  up  for  this 
month,  see  you  next  month  fellows. 

73  es  DX, 
de'JW      B  P  D 


AUGUST  1974 


9 


REPEATER  ATLAS  REGISTRATION 


REPEATER  CALL    IWR  only) 

FORMER  CALL 

LOCATION  ICitv) 

STATE 

INPUTS 

OUTPUTS 

T8  PL 

FM    AM 
RTTY 

AUTO 
PATCH 

ERP 

Hi" 

Hz 

Hi 

Hz 

H* 

USEFUL  RANGE  (RADIUS) 


EQUIPMENT 


C  SPLIT  SITE 

ANTENNAS  &  HEIGHT       Ddiplexer 


REPEATER  GROUP/SPONSOR 


Q  \   certify   ih»T   I  have  fft^ewaii 
rH3  outvrn?  4Histar%ce  *vh»i*  torn 
oleimq  this  for- 


DATE 


TRUSTEE 


SOURCE  (NAME/CALL) 


D    TYPE  OR  MFR. 


SPECIAL  OR  EMERGENCY  FUNCTIONS 


HAM 


*  REPEATER  UPDATE 


!     LISTENING 


4  76  88  73  70  64  82. 


- 


NEEDED 


HELP 


w 


m 


i^ummim 


AL 
AL 
AL 
AZ 


WR4AEJ 
W4MWF 
WR4AGA 
WR7ACK 
Formerly 
AK     WR7ACT 
DE     WR3ACV 
Ft     WR4AEG 
GA     WR4AED 
Formerly  r 
WRBACF 
Formerly 
WR8ABI 
Formerly: 
WR7A0N 
Farmerfy; 
NV     WR2ADW 

Foimerlv- 
WRBADQ 


Ml 


Ml 


IffT 


OH 

sc 

sc 

sc 
sc 

sc 

SD 
TN 


WR4AFX 

Formerly: 

WA4MPC 

WR4AGM 

WB4PUP 

WR4ADP 

W4B5 


Birmingham 

Montgomery 

Mt  Cheaha 

Sierra  Vista 
WA7KYT 

Eagle  River 

Wilmington 

Melbourne 

Stone  Mountain 
W4B0C 

DetTDit 
KaVLN 

Oshtemo 
KST1W 

Bozeman 
W7V8 

Utica  Rome 
K2GVI 

McCunnelsvitle 

Anderson 

Chattestown 
WB4QGK 

Columbia 

Florence 

Greenville 

Pickens 

Memphis 


TN     WR4ABS     Memphis 
Formerly;  WA4HBY 


fi.2ft-B.fi8 
DELETE 
6.106.70 
6JS-6.76 

6. 1 6'6n7o 

7.7B-M5 

443B440 

6.164.76 

B.04-6.64 

6.1 9-6.79 

G.ZlGJfi 

fi.34-6.B4 

6.226.B2 

fi.Z2-fi.8Z 

TT.477   6,34-6.94 

DELETE 

6.376J7 
DELETE 
6.40  7.00 
6  228,82 
444.00-449.00 
6.19  7.51 


TN  WR4AEX 
Formerly, 

TX     K4DVJ 

VA 

VA  WR4ADV 
Formerly: 

VA     W84QEP 

VA 

VA     W4GCE 

VA     WB4HCX 
VA     WR4ADY 

VA  WB4QE0 
VA  WR4ACL 
VA  W84QFF 
WR4AGT 
KBSXQ 
WR8ABY 

Formerly: 
WR9AC0 
WA9AYR 


VA 
WV 
WV 

Wl 


Memphis 
K4BN 
Dallas 

Barren  Springs 
Charlottesville 
WB4KNX 
Danville 
Galax 

(Briar patch  Mt.) 
Lynchburg 
Lynchburg 
Lynchburg 
(Forrest) 
Richmond 
Staunton 
Tyson's  Corner 
Winchester 
Huntington 
New  Martmsvtlte 

WA8ART 
Fan  Du  lac 
Green  Bay  PL 


6.346.94 

6.254.85 
107667 

6.286.88 

DELETE 

G.437.03 

DELETE 
DELETE 

6.34-6. §4 


TU36  6.34-8.94 
6,37-6.97 
5,31-6.91 
6.226.82 
DELETE 
5.346.94 


Til 


Wl      WR9ACR    Plymouth 

Formerly:  WB9FXS 
WY     WR7A0K     Laramie 

Formerly:  WA7EGK 
BERMUDA 

VP9BA 


7.69  7.09 
6.28  6  8B 
7.72-7.12 
7.84-7,24 

6.346  94 
6.76  6.94 


6.346.94 


This  column  is  for  those  needing 
help  in  obtaining  their  amateur  radio 
license. 

If  you  are  interested,  send  73  your 
name,  address  and  phone  number* 
Don't  be  bashful  —  remember,  it's 
always  easier  when  you  have  someone 
to  give  you  that  added  bit  of  con- 
fidence. 

73  would  appreciate  amateurs  and 
clubs  looking  this  list  over  and  helping 
whoever  they  can.  Do  you  remember 
when  you  needed  help? 

Aaron  Jackson  Jr. 
P.O.  Box  123 
Clinton  NC  28328 

James  D.  Guy  K7UAN 
5818  S.  21st  Dr. 

Phoenix  A Z  85040 

Robert  Bryan 
P.O.  Box  71 

Cockeysville  MD  21030 
Telephone:  301  666  8453 

Bishop  L.  Ellison 
P.  0.  Box  631 

West  Branch  I A  52358 
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REPEATER  OWNERS 


Don't  Take  Chances.  SENTRY  offers  custom  made  crystals  made  exactly 
to  your  specifications.  When  it  comes  to  crystals  for  your  repeater,  BUY  THE 
BEST -SENTRY. 


Cv.vJ- 


-•y.-:- 


&mm 


'  ».r...r_I   H.P.I 


s.-.-s.+y.&vi:*. 


Vi."dS 


REPEATER  USERS 


If  you  want  reliable  access  to  the  repeaters  in  your  area,  you  want  and 
need  SENTRY  CRYSTALS.  SENTRY  CRYSTALS  are  custom  made  for  your 
rig;  We  don't  stock  a  large  quantity  of  crystals  for  a  certain  frequency  and 
hope  you  can  tweak  them  to  frequency  in  your  rig.  We  do  offer  FAST  service 
on  crystals  made  especially  for  you  and  your  rig.  If  you  want  reliable, 
on-frequency  operation,  INSIST  ON  SENTRY. 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 

PHONE:    (405)   224-6780       

TWX  -9 1 0  -8  30-6425 
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Caveat  Emptor 


♦.*-•.•.♦_♦.♦-♦_•.•-•_*_• 


Price  -  S2  per  2b  words  for  non  commefciai 
eds;  $10  per  25  words  Jof  business  ventures  No 
display  ads  or  agency  discount  include  your 
check  with  order 

Deadline  for  ads  is  the   1st  of  the  month  two 
month*    pfior    to    publication     For    example 
January  1st  *s  The  deadline  lor  the  March  issue 
which  will  be  mailed  on  the  tOth  of  February 

Type  copy  Phrase  and  punctuate  exactly  as 
you  wish  it  to  appear.  No  all  capital  ads 

We  will  be  the  nidge  of  suitability  of  ads  Our 
responsibility  for  errors  emends  only  10  print 
ing  a  correct  ad  in.  a  later  issue 

For  $1  extra  we  can  maintain  a  reply  box  for 
you. 

We  cannot  check  tnto  each  advertiser,  so  Caveat 
Emptor  .  .  . 

TOROIDS  88mH,  44mH,  unpotted, 
for  RTTY  SSTV,  filter  and  oscillator 
applications.  $5  per  dozen,  postpaid. 
Telecom  Services,  Box  4117, 
Alexandria  VA  22303. 

FREE  CRYSTALS  with  the  purchase 
of  any  2m  FM  radio.  Write  for  our 
deal  on  the  rig  of  your  choice.  Fac- 
tory authorized  dealers  for  Collins, 
Regency,  Drake,  (COM,  Alpha, 
Kenwood,  Tempo,  Genave,  Swan, 
Clegg,  Ten-Tec,  Standard,  Midland, 
Telex,  Hallicrafters,  Venus,  Hy-Gain, 
CushCraft,  Mosiey  and  Hustler,  For 
the  best  deal  around  on  HF  or  VHF 
gear,  see  us  first  or  see  us  last,  but  see 
us  before  you  buy.  Write  or  call  us 
today  for  our  low  quote  and  become 
one  of  the  many  happy  and  satisfied 
customers  of  Hoosier  Electronics, 
R.R,  25,  Box  403,  Terre  Haute  IN 
47802,(812)  894  2397. 

SELL:  Drake  TR22  3  months  old 
mint  condition.  Cables,  meads,  case 
52/52,  94/94,  13/73,  16/76,  34/94, 
72/12.  Joseph  Reed  W89JXU,  Route 
1,  Mountain  Wl  54149. 

HALLICRAFTERS  SX-111  receiver, 
80-10  meters,  product  detector,  notch 
filter,  ,5- 5k Hz  selectivity.  S100  or 
nearest  offer.  David  Lindey,  Box  708, 
USNSGA,  FPO  NY  NY  09518. 

WANTED:  Complete  Collins  S-line; 
Ken  WA5JJB,  P.O.  Box  355,  Neder- 
land  TX  77627,  Phone  (713) 
722-4196, 

TECH  MANUALS  for  government 
surplus  gear  —  S6,50  each: 
R-390/URR,  R-220/URR,  URM-25D, 
CV591A/URR,  CV  278/GR,  TRM-1, 
TS-382D/U,  TS-497B/URR, 
TT-63A/FGC,  URM-32.  W3IHD,  7218 
Roanne  Drive,  Washington  DC  20021. 


EQUIPMENT  FROM  73 

The  following  Tist  of  gear,  unless 
otherwise  noted,  consists  of  brand 
new  equipment  purchased  for  testing 
purposes  only.  Some  have  been  tested, 
some  remain  unopened  in  original 
cartons.  We  are  offering  this  gear  at  a 
considerable  discount  on  a  first-come- 
first-served  basis.  Please  send  Money 
Orders  or  Certified  Checks  only  to  73 
Magazine,  Peterborough  NH  03458. 


WIS  fMM  Cifculnw  «/p  x.  en*  <S1«3> 
VinpiWl  5c4*i  -    by  ID     M  JfjDMHj  'SI  20) 
ftEftiKf  t6ct»  icinwr  TME  H-LMU  'S30QI  ne» 
SB£  Sunvamn,  eompltir.  Uk*  new  ''SSOO'l 
Picheunt  CW  Iw-vlinRirt  KB  I  (SZSB> 
drilling  Hi  Scan    Rchiciiiniu— tQitcd  J Si  SO)  . 
Miilnrnhi  KW  2m  amphbrrt-uied  ...... 

Keith  IC  ZDDScJteuUtt"    brand  nr^  rS92i 

Siyur1  0m  CX7-A-mtfd-p*rfKi   Ukt  nrrt   lintjiTie 

Kiiswdo4  Tmiu-lnttd   iik*  hr  [S9Q01 

CiWhi«i4e4r»qMilDr  Vtft  U    U*1»4  IttOOl 

Com^j.d  in  cti  wmpj  TV  1MB  Den>  9H  IttBOi 

fepacv  450  MHr  ilkm   (&HHJI  -  kkt  *m  .. 

VAriliDmci  PA  SO  2m  jmp  (SltOl    tnanri  ncr?-1{m  in  Strvnui 

HP  lant  bum  |m-b  lr#q- TB-5— e«c  151 J  50) 

Hitachi  ttBTBtt  caneim  tttcmde;   t  *c   (Si  ZD]     .  . 

Hitachi  AM  FMeasMll*  i  weirder  -eac    ISOQ)... 

Anlertiid  Spf c  rubbn  ducky  inteniui  HM  4  Zip 

rWdn  Stuck  Cade  c*u«tii  «w  4$fit 

R^^ency  HR  §  iSJdOS  m  mtttf  lOtt  tcvr  iZch 

flmm  ACT  RBH  i  Sci  !S1BD;  VHF'UHF  Ick  *t 

StndtoiSH  C32SMA  IS35IH  Laiesr  imM  I  fa  12th  7n  new 

Hepncv  HR  ?M5  f$3ltl  Zip  rfrtr  iw  w*m  leb  n iniu    - 

SBE  SB  dSOTHC  (51*01  4M  MHr  lunwrrTf  r   .  , 

S8E  SB  1  PA  {Si  901  1  Dw  in  4Qn  tint  |iov*i  -mipljliei  Zm  . 

Rboofkv  Puckclscinntu  *ch«imd  ACT  MH  fSIZO) 

Cobra  22Q  MHz  Tian«:«ivi!i  rOw  1  Zah  fSJOfl]   

Aiii|ihi-nr»l  RG-R/U  Palytoam  100"  w/PL  259  cornice  inn  ISZ4) 
STinitiid  MU  2m  22ch  luprrlanlmtit  ri*  VOX  (SS10>  dtmo  . 
PKdKonZin  HT-feittlri M*-tt25a)  ,„.._  „_, 


» 

m 

l-:!' 
$  35D 
S  H 
tttH 
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IS 

2$ 
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I 

iM 

136 
235 
?B9 
141 
159 
90 
Z55 
19 
S439 

s  in 


Allfncnttih    LJPScoiwt 
73  M*«u  rw  -  Pr1tibaiDU#  KM  Q34M 

FOUNDATION  for  Amateur  Radio 
Annual  Hamfest  Sunday,  October  20, 
1974  at  Gaithersburg  Maryland  Fair- 
grounds. 

SELL:  Drake  TR4,  AC4P  MS4 
Speaker,  Heath  HD  10  Keyer,  HM-102 
Wattmeter,  HD-15  Phone  Patch,  Eico 
Model  460  DC  Wide  Band  Oscillo- 
scope 2KW  Linear  Homebrew.  All 
Mint,  Best  Offer.  Knud  E,M,  Keller 
c/o  73  Magazine,  Peterborough  NH 
03458. 

HERE  IT  IS  -  Heathkit  10-105  -  still 
in  the  box  unassembled.  List  S400  — 
our  sensational  price  5379,00.  73 
Magazine,  Peterborough  IMH  03458. 

TELETYPE  EQUIPMENT  For  Sale: 
Models  14r  15,  19,  28,  32,  33,  TD#sf 
Reperfs,  KSR's,  ASR's.  Parts  or  com 
plete  machines.  Write  needs  and  send 
SASE  for  complete  listing  and  prices 
Larry  Pflegerr  10615  W.  Ridge  Rd.f 
Apt.  54,  Hales  Corners  Wl  53130. 

MIX  PLEASURE  with  pleasure  at  the 

Hamburg  International  Hamfest  on 
September  21.  For  information  con- 
tact  Lin  Brownell  WB2HCL,  210 
Buffalo,  Hamburg  NY  14075, 

AUTOMATIC  TELEPHONE  Answer 
ing  Computer.  The  best  available.  List 
$239.95.  I  have  two  new  and  still  in 
boxes  for  SI  50.00  each.  Warranty  is 
still  good.  First  check  takes  one  or 
both,  WB8CTA,  1000  Moore  Road, 
Conway  Ml  49722. 


THE  ORUilWL  FM  Hamfest  Sunday 
August  4,  1974,  near  Angola  IN.  Free 
flea  market,  entertainment  for  ladies 
and  kids.  Picnic  grounds,  campsites, 
boating,  food,  soft  drinks,  available 
rain  or  shine.  For  information  con- 
tact:  Fort  Wayne  Repeater  Assoc,  Box 
6022,  Fort  Wayne  IN  46806, 

DANVILLE  HAM!  1ST  at  Douglas 
Park  in  Danville  IL  on  September  1, 
1974,  Take  Bowman  Avenue  Exit  off 
1-74  and  follow  the  signs.  Prizes  will 
include  a  low- band  rig  and  VHF  gear, 
antennas,  electronic  keyer,  watt- 
meters, SWR  bridges,  and  many 
others.  Camping  and  motel  accomoda- 
tions nearby.  Food  and  plenty  of 
parking  available.  Huge  flea  market 
and  commercial  displays.  Tickets  are 
$2  or  three  for  $5.  Advance  tickets 
available  from  Dave  WA9PDS,  Dolan 
Rd.,  Catlin  IL  61817.  Send  check  or 
M.O,  and  SASE.  Talk-in  on  22/82  and 
94  simplex. 

WYOMING     RANCH     LAND.     No 

QRM-GRfSL  Wild  horses,  antatope, 
deer,  10  acres  -  $25  down,  S25 
month.  Owner  —  Michael  Gauthier 
K6ICS,  9418  Florence,  Downey  CA 
90240. 

MOTOROLA  PORTABLES  -  Expert 
repairs,  reasonable  prices,  fast  turn- 
around time.  More  details  and  flat  rate 
catalog  FREE.  Ideal  Services,  6663 
Industrial  Loop,  GreendaleWI  53129. 

BUY  SELL  TRADE  write  for 
monthly  mailer,  give  name,  address, 
call  letters.  Complete  stock  of  major 
brands  new  and  reconditioned  equip- 
ment. Call  us  for  best  deals.  We  buy 
Collins,  Drake,  Swan,  etc.  SSB  &  FM. 
Associated  Radio,  8012  Conser,  Over* 
land  Park   KS  66204.  913-381-5901. 

MOBILE  IGNITION  shielding  gives 
more  range,  no  noise.  Everything  from 

economical  suppression  kits  to  custom 
shielding.  Literature  Estes  Engineer* 
ing,  543- A  West  184  Street,  Gardens 
CA  90248. 

PERSONAL  ATTENTION  plus  the 
best  cash  deal  anywhere  is  what  you 
receive  at  QUEEN  CITY  ELEC- 
TRONICS in  the  heart  of  the  Mid- 
west, Queen  City  carries  all  major 
brands  including;  Drake,  Tempo, 
Kenwood,  Yaesu,  Swan,  Regency, 
Clegg;  Standard  (COM,  Genave.  Write 
or  phone  us  for  your  equipment 
needs.  Queen  City  Electronics,  Inc., 
7404  Hamilton  Avenue,  Cincinnati 
OH  45231  (513)  931  1577. 

SARA  HAMFEST  Sunday  August  11, 
1974.  Riverside  Park  Murphysboro  IL. 
Tickets  $1,  3  for  $2.  Write  Wm, 
Johnson,  502  W.  Kenicott,  Carbon- 
dale  I L  62901, 
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FREE  BARGAIN  Catalog,  Trarv 
sistors,  relays,  ICs,  puts,  LEDs  read- 
outs, resistors,  capacitors,  thermo- 
couples, transducers,  circuit  boards, 
unique  components,  Chaney's,  Dept. 
A,  Box  15431,  Lakewood  CO  80215, 

HAN  DIE  TALKIE  2m,  5  channels, 
2.2W,  with  external  speaker/ 
microphone,  case  and  spares,  Repco 
8TN1H55KM.  S250.00,  WB6UMJ  - 
call  (714)  870-6829. 

TRADE    COMPUTE    collection    73 
Magazines    in    73   binders   for  either 
SB  610,  SB-620,  58-630  in  good  con 
dition.    K4PNJ/5,    2321    Shadywood 
Drive,  Forrest  City  AR  72335. 

NOW  PAYING  Si 750.00  and  up  for 
618T/ARC-1Q2  S1200.00  and  up 
for  ARC-51  -  %1 500,00  and  up  for 
GRC-106,  also  parts  for  these  sets. 
D&R  Electronics,  R  D.  #1  Box  56, 
Milton  PA  17847  after  6:00  (717) 
742-4604. 

WARREN  HAMFEST.  largest  family 
style  hamfest  at  the  East.  Sunday, 
August  18th,  at  Famous  Yankee  Lake 
Park*  Giant  flearnarket,  swimming, 
picnicking:  all  free.  Details,  QSL 
W8VTD. 

WANTED;  RCACMCT30.  Also,  G.E. 
2m  progress  line  base  and  manuals  for 
them.  Patrick  Butler,  5110  Willard 
Rd.,  Peoria  Heights  !L  61614. 


F.R.RJL  HAMFEST-  September  22, 
at  beautiful  Phillips  Park,  Aurora  IL. 
Picnicing,  Zoo  and  Gardens  for  the 
whole  family.  Talk  in  on  .94  and  ,52. 
Mail  SI  advance  donation  with  SASE 
to  WB9HYH,  President,  1888D  Carna- 
tion Ct,  Aurora  IL  60506,  Drawing 
#1:  HR^2b,  ^f2:  ACT-RIOH/L/U  and 
many  others.  Will  ship  UP.S. 

CALL  LETTER  LICENSE  PLATES  - 
still  being  collected  by  73  Magazine 
for  possible  cover  use-  Please  send  in 
an  old  call  letter  plate  --  most  treasur- 
ed are  out-of -district  plates  such  as 
W2NSD  NH,  etc.  Got  any  real  o(dtes> 
73  Magazine,  Peterborough  NH 
03458. 

VERY  INTERESTING!  Next  5  issues 
$1.  "The  Ham  Trader/'  Sycamore  IL 
60178.  (Ask  about  our '  HAM  EQUIP- 
MENT BUYERS  GUIDE"  covering 
receivers,  transmitters,  transceivers, 
amplifiers    1945—74.    Indispensable  I) 

JIG  SAW  PUZZLES  wanted.  If  you 
have  any  old  wooden  jig  saw  puzzles 
in  your  attic  -  or  run  across  them  at 
an  auction  (the  go  for  25^  usually), 
please  keep  in  mind  that  Wayne  Green 
collects  them  and  might  even  pay  a 
buck  apiece  for  them,  C/0  73  Maga- 
zine, Peterborough  NH  03458.  Wood, 
not  cardboard  —  and  complete. 

REGENCY  Scanner  ACT10H/L/U, 
new  in  sealed  carton  (extra  Father's 
Day  present)  -  SI 35-  TRC-8  and 
AN  TRC-19  220MHz  gear  also. 
Carpenter  K1TGE,  Parmenter  Rd., 
Hudson  MA  01749. 


HAM  FESTERS  40th  annual  Hamfest 
and  picnic,  Sunday  August  11,  1974, 
at  Santa  Fe  Park,  91st  and  Wolf  Road, 
Willow  Springs  IL  (southwest  of 
Chicago).  Exhibits  for  OM's,  XYL's. 
Famous  Swappers  Row.  Information 
-  contact,  Vince  Pronites  WA9EOM, 
7206  So,  Damen  Avenue,  Chicago  IL 
60636.  Tickets  write  —  Jos.  Paradyfa, 
WA9IWU,  5701  So-  California  Ave., 
Chicago  I L  60629. 

NOVICES  75W  monoband  trans- 
ceivers 80-40  or  15m  only  $59,50 
75W  tribanders  80-40  and  15m  only 
S89.50.  Unconditionally  guaranteed. 
Fully  expandable  into  general  when 
you  get  general  class  license.  Get  on 
the  air  immediately.  Send  for  free 
literature  Hermes  International,  Box 
989,  Floral  City  FL  32636. 

WANTED;   General  Class  (or  higher} 

hams  to  join  4,500  member  Morse 
Telegraph  Club.  Hundreds  of  hams 
already  belong.  Send  modest  S3  an- 
nual dues  (includes  subscription  to 
great  slick  paper  newspaper,  "Dots 
and  Dashes"),  to  GST  A.J.  Long,  520 
West  Schwartz  St.,  Salem  IL  62881 
for  membership  card  and  assignment 
to  nearest  chapter, 

TRADE  Collins  R-390A/URR  ex- 
cellent, cabinet  and  complete  set 
cables  and  tubes.  Want  synthesized 
2m  FM  xceiver  or  complete 
SRC-146A  and  amplifier.  Will  ship.  T. 
Fleming,  5019  W,  29th,  Little  Rock 
AR  72204(501)664  3498, 


Bill  Turner  WA0ABI 
Five  Chestnut  Court 
St  Peters  MO  63376 


From  WA7ECY,  ,  .worked  KL7IBG 
in  Ketchikan  twice,  Hank  was  in  from 
0251  to  0648  CUT.  with  signals  at 
times  peaking  10  over.  Most  contacts 
during  this  period  were  into  California 
and  Arizona.  Scott  says  the  band  was 
in  excellent  shape  in  other  directions 
too  with  contacts  made  during  the 
same  period  into  Iowa  and  South 
Dakota.  "Most  of  the  months  (May) 
DX  was  concentrated  to  the  southern 
half  of  the  U.S.  Nothing  much  to  the 
Midwest  or  East  coast  and  New 
England.  Most  of  us  in  Oregon  need 
W1  contacts  for  WAS.  So  far  things 
have  been  slow  and  not  too  exciting." 
I  am  sure  many  of  you  would  disagree 
with  Scott's  evaluation  rn  view  of  the 
above. 

Joe  WB40SN,  says  Florida  has  had 
some  good  openings  to  the  West  coast 
with  W6ANN,  WA6MHZ,  K60DV, 
K7PXI  and  K7TLO  worked  with  nice 
signals.  "On  the  morning  of  the  25th, 


while  sitting  and  drinking  coffee  with 
Bob  W4GDS,  we  listened  to  a  fantas- 
tic opening  to  the  West  coast  and 
Puerto  Rico.  The  California  stations 
were  40  to  50dB  over  as  were  the 
KP4's.  We  worked  W100P/KP4  who 
Lad  a  5  9  signal  while  running  on 
TWO  Watts,"  Joe  says  he  has  heard 
several  stations  say  they  did  not  have 
an  address  for  KZ500  and  passes 
along  the  information.  Send  your  QSL 
(with  1  or  2  IRC's)  to  Don  KZ500, 
P.O,   Box  2097,  Balboa,  Canal  Zone. 

Art  WA1EXN,  has  his  Laporte 
Rhombic  up  and  estimates  27dB  gain. 
The  249.93m  (820'}  of  wire  is 
mounted  on  seven  push-up  TV  masts 
and  fed  by  68.58m  (225)  of  Belden 
-8290  twin  lead  to  a  balun  at  the 
transceiver.  The  whole  thing  is 
pointed  at  Boise  ID  with  a  slight 
overlap  on  Montana  and  Utah,  the 
other  states  Art  needs  to  complete  the 
48,  Es  have  not  been  too  great  at  this 
time  of  writing  but  expectations  are 
high  for  June  and  July, 

Another  group  formed  to  promote 
6m  is  the  SIX-SIX  Club,  Inc.,  with 
headquarters  in  Indiana.  Contact  the 
Secretary /Treasurer,  Ted  Winkel 
WB9AHJ,    607    East  Street,   Madison 


IN  47250  for  an  application  form  and 
further  information.  The  club  has  over 
100  members  in  seven  call  areas  and 
publishes  a  newsletter  which  is  avail- 
able for  an  SASE. 

Ray  K5ZMS,  reports  SMIRK  is  over 
the  300  mark  with  members  in  37 
states  and  10  countries.  I  am  sure 
anyone  even  slightly  active  on  the 
band  is  aware  of  the  interest  and 
activity  the  SMIRK  organization  has 
created.  Ray  requests  that  check  and 
money  orders  sent  with  membership 
applications  be  made  out  to  SMIRK 
rather  than  to  him  and  mentions  also 
that  it  is  not  necessary  to  send  a  QSL. 
Ray  will  be  more  than  happy  to  QSL 
from  Texas  for  those  who  need  it  but 
the  QSL  work  load  in  addition  to  the 
membership  certificate  work  is  getting 
the  best  of  him, 

Ted  WA9FEF,  of  SPESM  says  the 
three  organizations  mentioned  above 
are  forming  a  council  to  coordinate 
the  programs  of  all  three  in  order  to 
better  accomplish  their  common  aims 
and  invites  similar  organizations  to 
join  in  their  efforts  to  increase  band 
occupancy,  eliminate  TVI  and  in 
general  make  6m  a  better  band, 

WA0ABI 
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SOLID  STATE  NEWS 

In  a  recent  editorial  Wayne  asked  if  there 
was  anyone  out  there  in  Ha  melon  who  would 
like  to  write  a  solid  state  column  for  us.  The 
result:  We  were  inundated  with  sample 
columns.  Our  minds  were  boggled  and  we 
couldn't  reach  a  decision  on  which  column 
to  run.  So  we've  decided  to  let  you  make  the 
decision  for  us.  Here  are  two  columns.  Next 
month  we'll  run  more.  Write  and  tell  us 
which  column  you  liked  the  best.  We'll  tally 
up  the  results  and  use  the  column  that  gets 
the  best  reader  response. 

William  J.  VetteKGTXR 

Besides  the  well  known  advantages 
of  life  in  California  —  anyplace  in 
California  -  life  in  the  San  Francisco 
Bay  area  (southern  peninsula)  has 
many  special  advantages  for  anyone 
interested  in  the  fantastic  develop- 
ment of  solid-state  electronics.  The 
Santa  Clara  Valley  is  now  known  the 
world  over  as  "Silicon  Valley."  In  the 
cities  of  San  Jose,  Santa  Clara, 
Sunnyvale  and  Cupertino  you  will 
find  the  plants  of  most  of  the  solid 
state  manufacturers  of  the  world,  and 
fascinating  new  developments  are 
practically  everyday  occu  ranees. 

Each  month  I  will  brief  you  on 
what  new  products  the  various  manu- 
facturers have  announced. 


Quad  Op  Amps  And  A 
Synthetic  Transistor 

To  lead  off,  I  called  Art  Fury 
WA6JU,  the  Linear  Products  market- 
ing manager  at  National  Semicon- 
ductor, to  see  what  was  new  with 
them.  I  expected  to  hear  some  more 
about  their  new  series  of  quad  op 
amps  (the  LM139/LM239/LM339 
quad  comparators  and  the 
LM124/LM224/LM324  and  LM3900 
op  ampsK  The  last  time  I  talked  with 
Art  he  was  quite  excited  about  the 
advantages  of  these  new  ICs,  The 
chips  in  this  series  each  consist  of  four 
independent  operational  amplifiers  or 
comparators,  with  numerous  advan- 
tages over  most  previous  op  amps. 
These  quad  devices  are  made  to 
operate  over  a  wide  range  of  supply 
voltages  (2-36VdcJ  from  a  single  vol- 
tage source,  or  from  separate  positive 
and  negative  supplies  such  as  are 
required  by  most  other  types  of  op 
amps.  These  chips  feature  very  low 
current  drain,  extremely  low  bias 
current,  and  the  output  is  fully  com- 
patible with  TTL,  DTL,  ECL,  MOS 
and  CMOS  logic  systems.  All  in  all,  an 
extremely  interesting  lot  of  chips, 
with  numerous  applications  to  ham 
uses  such  as  active  filters,  oscillators, 
pulse  generators,  time  delay  gener- 
ators and  a  host  of  other  interesting 
circuits.  A  great  bargain,  even  if  you 
don't  use  all  four  of  the  amps  on  the 
chip.  The  price  of  the  LM3900  is  only 
75  cents  in  lots  of  100! 


That  wasn't  the  device  Art  wanted 
to  talk  about  this  time.  He  was  all 
excited  about  National's  new  tran- 
sistor which  is  not  a  transistor.  The 
LM195/LM295/LM395  is  an  IC  which 
pretends  to  be  a  PNP  power  transistor 
—  and  an  FET,  at  that!  The  mas- 
querade is  so  complete  as  to  include 
packaging  in  a  standard  TO-3  tran- 
sistor case,  with  a  pair  of  pins  for  base 
and  collector  connections.  The 
emitter  is  connected  to  the  case  and 
will  be  grounded  in  most  applications. 
The  LM195  refuses  to  act  like  a 
transistor,  however,  in  one  important 
characteristic  —  it  is  practically  inde- 
structable  Excessive  voltage  will 
destroy  it,  but  it  incorporates  com- 
plete overload  protection;  current 
limiting,  power  limiting  and  thermal 
overload  protection  are  all  included 
on  the  chip.  Those  of  you  who  are 
accustomed  to  thinking  of  transistors 
as  "3-legged  fuses"  will  have  to  find 
another  description  for  this  one. 

The  device  will  deliver  load  current 
in  excess  of  1Ar  and  can  switch  40V 
in  500ns.  Its  high  input  resistance 
makes  it  a  very  handy  transistor  for 
use  as  a  high  power  op  amp,  and  it  has 
numerous  other  applications  to  cir- 
cuits of  interest  to  us  hams.  It  can  be 
handily  applied  to  variable  from  about 
4— 35V  at  an  amp  of  current,  or  to  a 
high  current  solid  state  relay,  or  any 
other  circuit  where  you  need  an  inde- 
structable  1A  transistor  Since  the 
high  impedance  input  allows  long  time 
delay  circuits  with  reasonable  values 
of  capacitance  and  resistance,  I  am 
going  to  put  the  LM395  to  use  in  a 
photo  timer  circuit.  The  LM395  goes 
for  about  $7.50  in  single  unit  quan 
titles,  and  about  $4.95  each  in  lots  of 
100. 


Temperature  Transducer 

Another  fairly  new  National  IC  I 
was  able  to  get  some  data  for  is  the 
temperature     transducer     IC,     the 

LX5600AH/LX5600H  or 
LX5700AH/LX5700H.  This  chip,  in  a 
TO-5  package,  includes  a  linear  tem- 
perature sensor,  an  amplifier  and  a 
stable  voltage  reference.  The  output 
of  the  chip  is  a  temperature  reading, 
in  degrees  Kelvin,  over  a  range  of 
-55° C  -  12?C  ±4°C,  The  current 
price  of  this  chip  (around  S40.00J  will 
have  a  limiting  (or  should  we  say 
cooling)  effect  on  ham  interest  in  it, 
but  it  is  predicted  that  within  a  year 
the  price  will  be  down  to  a  figure 
which  will  have  us  all  designing 
i  n  door-  out  do  or  thermometers, 
pyrometers  and  all  sorts  of  other 
interesting  temperature  measuring 
devices. 

For  additional  information,  prices 
or  applications  of  any  National  semi- 
conductor products  just  drop  a  line  to 


the  advertising  department.  National 
Semiconductor  Corp.,  2900  Semi- 
conductor Drive,  Santa  Ctara,  CA 
95051. 

Improved  Function  Generator 

Among  the  new  products  at  Exar 
Integrated  Systems  in  Sunnyvale  CA  is 
an  irhproved  function  generator  IC, 
the  XR2206/XR2306.  This  is  an  evo- 
lutionary development  based  on  the 
XR205  function  generator  which  Exar 
introduced  some  time  back.  The 
XR2206/XR2306  does  a  much  better 
job  than  the  XR205,  and  the  XR2306 
will  probably  sell  for  less  money.  Sine 
wave  output  of  the  XR2306  (the 
'Industrial"  and  lowest  priced  ver- 
sion) exhibits  less  than  3%  distortion 
without  adjustment  and  can  be 
adjusted  to  give  less  than  T.5%;  the 
XR2206  is  an  order  of  magnitude 
better  (2%  and  1%  vice  3%  and  1 .5%) 
but  sells  for  about  2Vi  times  as  much. 
Square,  triangular  and  sine  waves  are 
available  from  these  generators,  at 
frequencies  up  to  slightly  more  than 
1MHz, 

A  function  generator  kit,  consisting 
of  a  PC  board  and  two  XR2306  ICs 
(one  for  the  function  generator  and 
the  other  for  a  modulator)  will  be 
available  soon  from  Exar  for  about 
$12.00. 

For  additional  information  about 
these  or  other  Exar  Products,  write  to 
Leonard  A.  Greene,  Product 
Marketing  Engineer,  Exar  integrated 
Systems,  lnc.t  750  Palomar, 
Sunnyvale  CA  94086. 

K6TXR 


Jim  Trulove  WB5EMI 

In  this  fascinating  world  of  elec- 
tronics, new  solid-state  devices  are 
being  introduced  almost  as  fast  as 
they  can  be  conceived,  Keeping  up 
with  new  developments  can  indeed  be 
a  very  time  consuming  job,  IC  com- 
plexity is  increasing,  as  are  gain,  fre- 
quency response,  and  power  handling 
capabilities  of  discrete  transistors- 
Whole  technologies  are  being  born 
virtually  overnight,  accompanied  by  a 
myriad  of  ''alphabet  soup"  anach- 
ronyms  -  CMOS,  MNOS,  ECL,  l*L, 
VLSI,  PMOS,  EFL  -  the  list  goes  on 
and  on.  While  not  all  of  these  tech- 
nologies impinge  directly  on  the  ama- 
teur radio  community,  a  fair  majority 
will  eventually  find  their  way  into  our 
circuits. 

What  we  modestly  hope  to  do  in 
this  space  each  month,  is  give  you 
some  introduction  to  new  solid-state 
developments  that  appear  to  be  of 
ultimate  use  to  hams.  For  those  of 
you  that  avidly  experiment  with  your 
own  circuit  designs,  this  column 
should  give  you  a  head  start  on  the 
latest    new  devices.  Others  will  have 
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the  opportunity  to  become  conversant 
with  new  technology  as  soon  as  it 
arrives  on  the  electronic  scene. 
General  principles  and  characteristics 
of  solid  state  developments  will  com- 
prise the  bulk  of  material.  Detailed 
designs  and  specific  circuit  applica- 
tions for  the  new  devices  will  be 
covered  in  the  format  of  complete 
articles, 

We'll  start  by  covering  a  few 
specific  developments  in  integrated 
circuits.  As  you  may  have  noticed,  the 
traditional  dividing  line  between  digi- 
tal and  linear  (or  analog)  is  waning 
thin.  Not  the  least  of  the  new  pro- 
genies of  the  digital  world  is  a  new 
dual  voltage-controlled  oscillator 
(VCO)  in  Texas  Instruments' 
Schottky  TTL  Vme.  Dubbed  the 
SN74S124,  the  VCO  can  be  varied 
from  -35  to  +75%  of  the  nominal 
center  frequency  set  by  a  fixed  capaci- 
tor. The  center  frequency  can  be 
anywhere  between  0.1 2Hz  and 
85MHz.  The  foremost  feature  of  the 
VCO  is  a  frequency  range  input  which 
allows  the  oscillator  frequency  range 
to  be  varied  from±1%  to  over  +100% 
of  the  center  frequency.  Further,  a 
synchronous  enable  input  allows  you 
to  turn  the  output  pulses  on  or  off  in 
as  little  as  70ns.  The  circuit  can  be 
crystal-controlled  and  is  available  in  a 
54S  military  version  for  precision 
work.  This  is  one  circuit  that  should 
find  immediate  application  in  phase- 
locked-loop  frequency  synthesizers, 
FSK  generators  and  manual  VCOs.  It 
has  a  high  enough  frequency  rang^  to 
be  used  to  generate  direct  FM  on'Gm, 
or  through  a  x2  multiplier,  on  2m. 
Another  handy  application  might 
supply  a  variable  45MHz  local  oscilla- 
tor injection  for  your  2m  receiver. 
Best  of  all  is  the  price  -  under  $4.50 
in  singles.  Check  with  your  local  Tl 
supplier. 

Another  new  type  of  linear/digital 
device  that  is  making  waves  is  the 
CMOS  analog  switch.  In  the  analog 
switch,  the  series  resistance,  drain  to 
source,  of  a  MOS  transistor  is  varied 
by  a  control  voltage  input  from  an 
"on"  low  of  about  300H  to  an  "off" 
high  of  several  megohms.  The  switch- 
ing can  take  place  quite  rapidly,  thus 
making  an  ideal  analog  multiplexer. 
An  example  of  this  type  of  I C  is 
RCA's  CD4016  QUAD  Bilateral 
Switch,  which  can  handle  a  15V 
peak-to-peak  signal  at  switching  rates 
to  10MHz.  Siliconix  makes  a  pair  of 
similar  devices,  the  DG200  Dual  SPST 
Switch  and  the  DG201  QUAD  SPST 
Switch,  Any  of  the  control  inputs 
may  be  ganged  to  yield  up  to  a  4-pole 
switch.  Gain  control  is  possible  by 
varying  the  control  voltage. 

Analog  switches  and  multiplexers 
can  be  used  to  advantage  to  mix  or 
alternately  inject  different  signals  into 


a  common  output  path.  One  typical 
application  might  be  a  logic  controlled 
audio  mixer  for  a  repeater,  bringing 
together  code  or  voice  ID,  time 
announcements,  and  receiver  audro, 
perhaps  from  several  receivers  in  a 
voting-scheme. 

A  new  solid-state  technology, 
charge-coupled  devices  (or  CCD's),  is 
beginning  to  challenge  conventional 
vidicons  and  orthicons  in  miniature 
TV  cameras.  The  CCD  image-sensing 
arrays  being  developed  by  Fairchild 
Semiconductor  utilize  a  multiphase 
clock  signal  to  transfer  charge  packets 
off  the  chip.  Individual  charge  packets 
are  proportional  to  the  amount  of 
light  falling  on  each  sensing  element. 
The  technology  was  originally  intro- 
duced with  a  linear  500  element 
sensor,  and  has  recently  been  joined 
by  a  100  x  100  area  sensor  array,  the 
CCD  201.  The  10,000  silicon  photo- 
sensor elements  are  in  a  4:3  aspect 
ratio  and  require  only  50m W  from  a 
20V  supply.  Fairchild  has  constructed 
a  television  camera  with  the  CCD-201 
that  is  about  half  the  size  of  a  pack  of 
cigarettes!  Since  the  device  is  already 
digital  in  nature,  it  lends  itself  rather 
well  to  slow  speed  scan  conversion. 
This  should  be  great  news  for  stow 
scan  enthusiasts  who  could  scan  the 
array  at  a  slow  rate  for  direct  slow 
scan  transmission. 

At  present  the  CCD-201  is  priced  at 
around  a  krlobuck,  but  this  should 
change  quite  rapidly  with  volume  pro- 
duction. After  all,  the  first  calculator 
chip  was  initially  priced  way  up  there, 
but  chips  can  now  be  bought  for  well 
under  S10. 

If  you  want  more  information 
about  any  of  the  above  new  devices, 
write  directly  to  the  manufacturers  at 

the  following  addresses:  Texas 
Instruments,  Inc.,  inquiry  Answering 
Service  M/S  308,  P.O.  Box  5012, 
Dallas  TX  75222;  RCA  Solid  State 
Division,  Box  3200,  Sornerville  NJ 
08876;  Fairchild  Semiconductors,  313 
Fairchild  Dr.,  Mountain  View  CA 
94  040;  Siliconix  Inc.,  2201 
Lau re/wood  Ftd.,  Santa  Clara  CA 
95054. 

WB5EMI 


DX  IS  AMATEUR  RADIO 
...EVERYWHERE 

There  are  countries  which  belong  to 
the  ITU  and  in  which  the  only  ama- 
teur operation  is  DXing.  And  when 
the  one  or  two  or  the  handful  of 
amateurs  in  that  country  turns  on  his 
rig,  he's  DXing. 

Take  NepaL  .  ,9N1MM  operated  by 
Father  Moran  has  been  the  only  ama- 
teur activity  there  for  some  years.  Or 
Sudan, .  , where  ST2SA  operated  by 
Dr,  Sid  Ahmed  Ibrahim  is  the  only 
Sudanese  station  on  the  air,  Pitcairn 


Island  maintains  its  weekly  contact 
with  the  outside  world  through 
VR6TC  operated  by  Tom  Chri stain. 
In  Cambodia  there  is  XU1AA  and 
XU1DX,  in  Viet  Nam  it  is  XV5AA 
and  XV5AB.  These  stations  are  oper 
a  ted  by  DXers  and  they  are  the  only 
amateur  activity  in  those  countries. 
You  can  check  Macao,  or  Sarawak  or 
Brunei.  You  can  check  St.  Helena 
Island  and  the  Falk lands  and  Tristan 
de  Cunha  and  you  will  find  that 
DXing  is  the  amateur  activity.  And  in 
Sikkim,  AC3PT  the  only  station  on 
the  air  there  is  operated  by  the  prince 
who  rules  the  country.  In  Jordan  King 
Hussein  signs  JY1  and  a  check  of  any 
call-book  will  show  many  calls  in  the 
Arabian  Peninsula  countries  where  the 
holders  name  is  preceded  by  'Prince' 
or  'King/  In  many  countries  DXing  is 
the  only  amateur  activity  and  there  is 
nothing  else. 

There  is  an  International  Frequency 
Conference  set  for  1979.  There  will  be 
representatives  from  member 
countries  of  the  ITU  and  among  the 
things  that  will  be  discussed  will  be 
the  amateur  frequencies.  When  a  DXer 
from  the  U.S.  encounters  a  DXer  from 
another  country  there,  they  will  speak 
a  common  language.  But  what  about 
the  others? 

There  are  those  among  us  in  ama- 
teur radio  who  say  that  DXing  has 
been  overblown.  That  there  has  been 
too  much  emphasis  and  that  it  should 
be  de-emphasized.  To  believe  this 
would  be  to  believe  that  the  one 
activity  that  is  common  to  amateur 
radio  in  every  country  that  is  sig 
natory  to  the  ITU  treaties  is  not  an 
especially  important  activity  and 
should  be  down  graded. 

Perhaps  it  is  felt  that  the  emphasis 
properly  should  be  on  traffic 
handling.  Perhaps  at  an  ITU  meeting  it 
would  be  well  to  talk  of  traffic  nets 
and  phone  patches  and  those  many 
other  activities  peculiar  to  the  U.S.  It 
might  be  well  to  speak  about  such 
things  as  the  National  Traffic  System 
and  the  Transcontinental  Net.  .  .or  the 
myriad  of  other  traffic  nets.  It  might 
be  well  to  talk  about  these  but  the 
question  must  be  asked  as  to  whether 
one  would  find  a  responsive  ear. 

If  one  talks  with  someone  from 
without  Region  II  of  the  IARU,  you 
would  be  speaking  about  something 
that  is  not  legal  in  most  countries  of 
Region  I  and  III,  Third  party  traffic 
on  amateur  frequencies  is  absolutely 
illegal  in  many  countries  which  are 
signatories  to  the  ITU  treaties. 

So  it  is  DXing  which  may  be  the 
only  amateur  radio  activity  which  is 
common  to  any  member  country  of 
the  ITU  which  allows  such  amateur 
activity.  There  are  those  who  say  that 
OSCAR  or  AMSAT  is  the  future  of 
amateur  radio.  If  this  be  true  it  may 
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be  a  distant  future  for  presently  ama- 
teur radio  lacks  and  probabfy  will 
always  lack  the  awesome  capability 
needed  to  put  a  transponder  in  earth- 
orbit.  And  until  amateurs  are  able  on 
their  own  to  launch  their  own 
packages  into  orbit  and  to  be  totally 
independent  of  any  other  agency  or 
activity,  there  must  be  some  reason  to 
feel  that  these  are  parasitic  efforts 
which  depend  on  someone  else  for  an 
essential  part  of  the  effort. 

But  at  the  same  time  DX  can  be 
achieved  with  3  simple  rig  and  a 
simple  dipole.  It  can  and  it  has  and  it 
will. 

There  are  some  amateurs  who  get 
up  tight  over  Citizen  Band  operators 
and  some  of  the  things  they  hear  on 
the  CB  channel.  Often  they  are  strong 
in  their  condemnations  of  matters 
they  consider  to  be  extra  legal  and 
improper  One  would  wonder  what 
might  be  the  reaction  of  a  delegate  to 
an  ITU  conference  from  a  country  in 
Region  I  or  III  when  they  consider  the 
traffic  handling  systems  that  are  active 
on  amateur  bands  within  the  U.S. 

Perhaps  the  emphasis  has  been 
wrong,  Take  a  look  at  the  multitude 
of  amateur  station  appointments  avail- 
able for  traffic  work.  There  is  the 
Official  Phone  Station  and  the  Official 
Relay  Station,  The  Phone  Activities 
Manager  is  a  'leadership'  post  or 
organize  phone  traffic  nets  and  the 
Route  Manager  organizes  the  CW 
traffic  nets.  There  is  the  National 
Traffic  System  and  the  various  re- 
gional traffic  systems  with  official 
status,  and  there  are  the  multitude  of 
area  traffic  nets. 

All  of  these  exist,  .  ,and  alt  are 
devoted  to  an  activity  which  is  illegal 
on  amateur  frequencies  in  most  coun- 
tries  of  the  world.  But  that  activity 
that  is  legal  everywhere,  ,  .and  which 
is  the  only  amateur  activity  in  many 
countries  that  belong  to  the  ITU,  that 
activity  is  considered  in  some  sectors 
as  'overemphasized/ 

Many  are  beginning  to  worry  about 
1979  and  the  way  amateurs  may  fare 
at  the  allocation  of  frequencies  by  the 
ITU  treaties.  Many  have  their  own 
panaceas.  ,  ,many  of  which  have  been 
tried  before. 

Perhaps  it  is  time  to  consider  how 
amateur  activities  within  the  U.S.  look 
to  other  countries,  Each  month  QST 
lists  over  many  pages  those  activities 
which  are  illegal  over  two  thirds  of  the 
earth.  DX  plods  it  way  along,  .  .short 
on  attention  and  encouragement.  But 
it  survives. 

DX  is  Amateur  Radio.  .  . 
Everywhere!!  Can  you  name  other 
activities  which  can  say  that? 

There  are  none. 

Hugh  Cassidy  WA6AUD 
Reprint  WCDXB 


NUDE  COVER 

I  can't  say  that  I  was  shocked  when 
the  June  issue  of  73  appeared  in  my 
mailbox  naked,  but  I  was  displeased  at 
the  battered  and  folded  condition  of 
the  cover  not  protected  by  the  usual 
brown  wrapper.  In  these  many  years  I 
have  never  received  an  issue  of  73  that 
had  been  damaged  in  the  mails,  and 
now  I  find  myself  buying  a  newsstand 
copy  so  I  can  have  a  decent  one  for 
the  collection.  No  doubt  taken  as  an 
economy  move,  your  deletion  of  this 
protective  cover  seems  to  be  a 
mistake.  I'm  sure  that  your  staff 
doesn't  like  to  put  together  a  nice 
photographic  or  artistic  cover  and 
then  have  an  address  label  stuck  on 
the  middle  of  it,  or  have  you  seen  a 
magazine  that  has  gone  through  the 
mails  the  way  we  all  get  it?  Please 
reconsider  the  brown  wrapper  as  being 
a  small  but  worthwhile  expense, 

J.R,  Johnson  WA5RON 
Austin  TX  78751 

Sorry  about  that.  Nothing  to  do  with 
economy  at  all.  The  only  way  we 
could  get  the  issue  into  the  mail 
during  the  strike  at  the  printer  was 
without  wrapper  —  and  even  so  it 
came  out  two  weeks  fate!  This  issue 
should  be  wrapped  again,  . .  wayne. 

HE  DOESN'T  LIKE  US 

I  did  not  like  the  cover  of  the  May 
issue  of  73,  I  have  not  liked  some  of 
the  other  issues  that  tried  to  be  a  sex 
cover  magazine.  If  I  want  a  sex  maga- 
zine I  will  buy  one.  Please  get  back  to 
HAM  RADJO. 

Dirk  Wright 

The  May  cover  was  not  a  sex 
cover.  .  ,ed. 

READER  DEMANDS 

Please  be  informed  that  I  intend  to 
cancel  my  husband's  subscription 
unless  you  show  the  front  of  the 
streaker  of  your  May  issue  on  a 
forthcoming  magazine, 

Mrs  J.  B.  Smith 
XYL/W6REI 
SCOUTS  WANTED 

An  attempt  is  being  made  to  locate 
as  many  Boy,  Girl  and  Adult  Scouters 
that  hold  amateur  radio  licenses  for 
the  promotion  of  Internation  Radio 
Scouting.  Would  anyone  interested 
please  contact  me,  Thank  you, 

Don  Wibei  K9FXE/WI9BSA 

51  15  Delaware*  Ave., 
Fori  Wavm-  IN  46805 


ERS 


t  you  grin J    * 


WHY  NOT  MORE 
FIELD  OFFICES 

I  was  reading  the  aritlce  in  June's 
73  by  W6HEC  concerning  paying  S9 
for  re-application  of  a  ham  license. 
Well  at  the  present  time  I  am  a  novice, 
and  I  don't  think  (  would  mind  paying 
the  fee  if  it  was  put  to  better  use.  Why 
doesn't  ttie  FCC  establish  more  field 
offices  throughout  the  country? 

When  I  was  living  in  Altoona  PA,  I 
would  have  to  drive  to  Pittsburgh  -  2 
hours  each  way  -  so  that  I  could  take 
an  exam  once  every  three  months.  To 
take  it  during  any  week  I  would  have 
to  drive  to  Philadelphia  -  12  hours 
round  trip. 

I  have  just  moved  to  Cleveland  OH. 
1  don't  have  the  long  drive  now,  but  I 
can  still  only  take  it  once  every  three 
months,  or  drive  to  Detroit  Mf  — 
about  5  hours  each  way, 

I  am  sure  there  are  many  novices 
and  other  hams  trying  to  obtain  a 
higher  class  license  throughout  the 
country  who  have  worse  problems 
than  this. 

Greg  Haines  ex/WN3TJU/8 
Cleveland  OH  44133 

The  FCC  is  not  unaware  of  your 
problem  and  they  are  indeed  working 
on  a  solution.  Instead  of  a  handful  of 
FCC  offices  giving  the  amateur  exams, 
they  are  now  experimenting  with 
having  the  Civil  Service  administer  the 
exams  —  and  this  could  result  in  about 
1000  examinating  offices.  A  test  is 
now  being  run  with  Civil  Service 
offices  in  five  areas  to  see  what  bugs 
develop. 

WELL  DONE 

As  a  charter  member  of  the  "Hate 
Wayne'*  fraternity,  it  hurts  me  to  say, 
"Well  Done!" 

First,  I  don't  like  to  write  fawning 
letters  just  to  get  your  approval,  so  J 
won't  sign  it  (and  also  protect  myself 
from  the  f  RS  Gestapo). 

My  resistance  began  to  crack,  when 
I  realized  that,  "By  golly,  he  does  turn 
out  a  good  magazine  with  some  good 
technical  articles  and  not  all  that  crap 

about  contests  and  clubs,  etc/' 

Then  came  the  diatribes  about  the 
IRS  and  FCC/Walker.  I  thought  that 
the  I  RS  articles  especially  had  no 
place  in  a  radio  publication.  Then  I 
realized  that  if  we  let  the  IRS  go 
unchecked,  we  won't  have  any  free- 
Corn 'd  on  page  106. 
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P.  G.  Martin  G3PDM 
Oak  Cottage 
Wit  ton  Gilbert 
Durham,  England 


SOME 

WAT" 


REC 
METERS 


ONAL 
AND 


NOVEL     SWR 


Most  conventional  refleetometers  can- 
not be  used  for  accurate  power 
measurement  because  their  sensitivities  are 
frequency  dependent.  This  is  due  to  the  use 
of  combinations  of  reactance  and  resistance 
in  the  sampling  circuits  which  detect  the 
transmission  line  current  and  voltage. 

This  basic  problem  can  be  solved  by  the 
use  of  conventional  lumped  components 
instead  of  the  distributed  parameters  of  a 
transmission  line.  The  line  voltage  can  be 
sampled  by  two  resistors  or  two  capacitors 
used  as  a  voltage  divider,  rather  than  one 
resistor  and   some    distributed  capacitance. 

The  line  current  can  be  monitored  by  a 
properly  designed  current  transformer  in- 
stead of  an  inductance  and  resistance.  High 
frequency  current  transformers  consist  of 
primary  and  secondary  windings  on  a  ferrite 
or  iron  dust  toroidal  core,  with  a  low  value 
of  load  resistance  across  the  secondary 
winding. 

All  SWR  bridges  and  directional  watt- 
meters need  to  generate  two  dc  voltages 
proportional  to  the  forward  and  reflected 
voltages  or  currents  of  the  transmission  line. 
To  achieve  this  one  has  either  the  current 
detector  or  the  voltage  detector  providing 
two  antiphase  signals  so  that  addition  and 
subtraction  can  be  performed. 


A  Frequency-Independent  Directional  Watt- 
meter 

M.  EL  Allenson  G3TGD,  has  designed  a 
wattmeter  using  the  above  principles^  where 
the  low  resistanqe  in  the  current  transformer 
secondary  circuit  is  split  into  two  equal 
parts.  The  center  connection  is  taken  to  the 
voltage  sampling  point  so  that  sum  and 
difference  voltages  are  available  at  the  ends 
of  the  transformer  secondary  winding,  see 
Fig.  L 

With  two  meters;  this  circuit  can  be  used 
as  a  versatile  calibrated  directional  watt- 
meter over  the  freqnecy  range  100  kHz  to 
70  MHz,  with  an  accuracy  of  about  10  per 
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Fig.  1.  Circuit  of  the  basic  frequency-dependent 
directional  wattmeter  due  to  G3TGD.  The  two 
meters  indicate  forward  and  reflected  powers. 

cent.  Precise  calculations  of  SWR  and  trans- 
mitter efficiency  can  be  made. 

Maximum  sensitivity  with  a  50  fiA  meter 
is   less   than    five    milliwatts,    but    with   the 
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2  element  40  meter 
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Shed  unwanted  QRM  and  Foreign  Broadcast  signals  with  a  25  db 
front-to-back.  Work  stations  you  never  knew  existed.  Let  the  Hy-Gain 
402BA  help  you  make  5  Band  DXCC  and  5  Band  WAS.  Designed  with 
only  one  objective. ..optimum  performance  in  a  small  package,  the 
402BA  offers  mechanical  and  electrical  superiority  at  an  affordable 
price.  A  unique  linear  loading  stub  delivers  maximum  performance 
without  the  loss  of  center  loading  coils.  Can  be  easily  stacked  with  tri- 
band  or  20  meter  beams  and  requires  only  10'  separation.  The 
exclusive  Hy-Gain  Beta  Match  gives  positive  DC  ground  to  drain  away 
precipitation  static.  For  best  results,  use  with  Hy-Gain  BN-86  Balun. 

•  4.9  db  forward  gain. 

•  12-25  db  Front/Back  ratio. 

•  SWR  1.5:1  or  less  at  resonance. 

•  Takes  maximum  power, 

1  KW  AM,  2  KW  PEP. 

•  Boom  length  16',  longest  element  43 \ 

•  Only  6.5  sq.  ft.  surface  area. 

•  Weighs  just  47  lbs. 

•  Turns  in  only  24'  radius. 

•  DC  grounded,  driven  element 

•  Wind  survival  — 80  mph. 

Order  No.  397  *. 

For  prices  and  information  contact  your  local    V\ 
Hy-Gain  distributor  or  write  Hy-Gain. 

Hy-Gain  Electronics  Corporation;  8601  Northeast  Highway  Six;  Lincoln  NE  68507;  402/464-9151 ;  Telex  48-6424. 
Branch  Office  and  Warehouse;  6100  Sepu I veda  Blvd.,  #322;  Van  Nuys,  CA  91401;  213/785-4532;  Telex  65-1359, 
Distributed  in  Canada  by  lectron  Radio  Sales.  Ltd.;  21 1  Hunter  Street  West;  Peterborough,  Ontario. 
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Fig.  2.  Calibration  curves  for  the  instrument 
described  in  Fig.  1. 

multiplier  resistors  specified  in  Fig.  I,  full 
scale  deflection  corresponds  to  power  of  1, 
10,  100  and  1000  watts.  Calibration  is 
non-linear,  because  the  instrument  samples 
voltage,  and  power  is  proportional  to  voltage 
squared. 

Unfortunately,  two  transmission  line  im- 
pedances are  in  common  use  in  coaxial 
systems:  50O  and  75S7.  As  it  is  not  possible 
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Fig,  3.  Linear  and  logarithmic  scales.  The  inherent 
advantages  of  the  logarithmic  form  are  tnmedi- 
a  tely  o  bvio  us. 

to  design  instruments  whose  sensitivities  are 
independent  of  line  impedance,  some  com- 
ponent values  must  depend  on  the  im- 
pedance in  use.  For  simplicity,  only  one  of 
the  voltage  driver  resistors  need  be  changed, 
but  instrument  calibration  will  be  different. 
By  changing  the  current  transformer  resis- 
tors as  well  as  one  of  the  voltage  divider 
resistors,  the  calibration  is  the  same  for  both 
line  impedances.  This  technique  has  been 
adopted  here,  and  the  calibration  curves  in 
Fig.  2,  are  correct  for  50  or  75S2  lines 
provided  the  resistor  values  in  Table  I  are 
used. 
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Fig.  4t  Smoothed  experimental  plot  of  the  current 
/voltage  characteristic  of  a  1N4002  silicon  junction 
diode,  showing  its  logarithmic  properties. 

The  Logarithmic  Wattmeter 

The  basic  instrument  can  be  simplified  by 
including  a  logarithmic  network  so  that  the 
power  range  switch  is  redundant  and  a  single 
meter  scale  can  be  used  for  powers  from, 
say,  one  watt  to  1000  watts,  A  logarithmic 
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GATEWAY 

ELECTRONICS 

8123  25  PAGE   BOULEVARD 

ST.   LOUIS,   MISSOURI   63130 

(3141  427-6116 

THUMBWHEEL  SWITCHES 

STANDARD  SIZE  -  0.5  x  2J25  x  1.78 
TO  position  decimal  $3.00 

10  position  BCD  &  compL$4.00 
End  Plates  {per  pair}  $1.45 


INIATURE  SIZE  -    0.312  x  1.3  x  1.3 

10  position  decimal  $2.50 
lOpos.  BCD  &cornp. $4.00 
10pos.  BCD  only  $2.75 
End  Plates  {per  pair)  $1.00 
Divider  Plates  $1 .25 

Blank  Body  $  ,30 


12  Volt  1.5  A.  Regulated  Supply 
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A  handy  little  regulated 
supply.  Voltage  adjusts 
from  about  9  to  13  volts. 
Its  short  proof  and  will 
make  an  ideal  bread-board 

or  general  pur- 
p  o se  po  wer 
supply  for  the 
bench.  At  this 
price  buy  two  for  dual 
voltage  needs.  A  diagram  is 
included  that  will  make 
output  adjustable  from  0 
to  maximum  supply  volt- 
age with  a  pot  and  a 
2N3055,  ^„  „ 

$6.00 


MAN  1   Type  7  Segment 
LED  Readout  NEWS2JS 

DL707-  Later  Style  7  Seg, 
LED  Readout-  Improved 
Visability-  Same  specs, 
socket,  size,  etc.  as  MAN  1 

NEW  $2.75 

DL62-  Larger  7  Segment 
LED  Readout  -  0.6  in.  - 
same  specs  as  MAN  1 

NEW  $1  as 


DL33B3  Triple  7 
Segment  LED  Readout 
used  in  calculators 
W/Built-in  magnifier  for 
better  clarity.  NEW$2.%h 

DL33B-2*  Double  7 
Segment  LED  Readout 
(same  as  above  W/Minus 
sign)  NEWS2M 

PACKAGE  DEAL  -  2  OL33B-3  &  1  DL33B-2  wi. 
give  you  an  8  digit  readout  w/minus  sign  all  3  -  $8 

$5  Minimum  Order     V/stt  us  when  m  St.   Louis. 
Pfease  include  sufficient  postage. 


scale  has  the  1,  10,  100  and  1000  watt 
points  equally  spaced '(see  Fig.  3). 

The  advantage  of  a  logarithmic  instru- 
ment is  that  one  can  measure  very  low 
reflected  powers  and  very  high  forward 
powers  simultaneously  with  the  same  per- 
centage accuracy,  without  having  to  switch 
meter  ranges. 

It  is  simple  to  add  a  reasonably  accurate 
wide-range  logarithmic  network  to  the  meter 
in  Fig.  1  (see  Fig.  5).  The  basis  of  its 
operation  is  that  the  voltage  dropped  across 
a  forward-biased  p-n  junction  diode  is  pro- 
portional to  the  logarithm  of  the  current 
passing  through  it  (see  Fig.  4).  To  reduce  the 
potential  dynamic  range  of  the  circuit,  a 
relatively  insensitive  meter  is  used,  and  a 
small  resistance  is  added  in  series  with  the 
logarithmic  diode  to  restore  a  logarithmic 
form  to  the  scale  (see  Fig.  6). 
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Fig,  5.  Basic  wide-range  logarithmic  converter. 

An  experimental  logarithmic  wattmeter  is 
shown  in  Fig.  7.  Figure  8  gives  the  calibra- 
tion scale  for  50  or  7512  lines,  provided  the 
correct  resistors  are  used  (Table  I). 

A  Direct-Reading  SWR  Meter 

A  particularly  useful  device  would  be  an 
instrument  giving  a  direct  measurement  of 
the  standing  wave  ratio  on  a  transmission 
line,  independent  of  the  absolute  power 
levels  or  the  frequency  in  use.  Such  an 
instrument,  with  its  single  meter,  would  be 
ideal  for  incorporation  into  transmitters  and 
transceivers  (especially  with  the  physically 
small  sampling  circuits  associated  with  it). 

The  swr  can  be  expressed  in  terms  of  the 
forward  and  reflected  voltages  according  to: 

=  Ef  +  Er 


swr 


We  wish   to  generate  this  function  elec- 
tronically, so  that  outputs  of  the  two  detec- 
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n 

n 

50 

75 

27 

33 

220 

180 

Table  I 

Line  impedance 
R3and  R4 

R2 

Values  for  R2,  R3  and   R4  to  be  used  in  50  and 
75&Z  transmission  lines. 

tors  can  be  used  to  generate  a  meter  current 
proportional  to  SWR.This   would  be  rather 

tedious,  though  not  impossible. 

Conveniently,   manipulation  of  equation 
(1)  shows  that: 


Ef  =  SWR  +  1 
E^      SWR  -  1 


(2) 


which  although  not  proportional  to  SWR,  is  a 
mathematical  function  of  it  only.  Electronic 
division  of  Ef  by  Er  is  easily  done  by  taking 
logarithms  and  subtracting.  That  is; 

log  Ef  =  log  Ef  -  log  Er 
Ej* 

In  Fig,  9,  the  two  silicon  diode  voltages 
are  proportional  to  the  logarithms  of  their 
currents,  which  in  turn  are  proportional  to 
the  forward  and  reflected  voltages.  The  two 
diode  voltages  can  be  subtracted  directly  by 
connecting  a  meter  between  them,  rather 
than  from  each  one  to  chassis. 


TRANSMITTER 


SHORT  LENGTH  OF 
COAXIAL  CABLE 


-12  TURNS  24  AWG 
/ON  FERR1TE  RING 


AERIAL 


_J 


R3  [  B4 


Dl 


VR2 


R5         !QKy 
i-AAA^-y^r 


4TK 


_      MATCHED 


Fig.  6-  Circuit  of  the  logarithmic  directional 
wattmeter.  D3  and  D4  are  matched  (see  text). 

The  meter  cannot  be  calibrated  linearly  in 
SWR,  because  of  equation  (2),  and  because 

the  circuit  does  not  take anlMogunthms after 
subtracting  the  logarithms.  The  outcome  of 
this  is  beneficial:  the  SWR  meter  is  in- 
creasingly sensitive  as  the  standing  wave 
ratio  approaches  1:1.  This  is  where  one 
wants    most    sensitivity:    to   make    the    final  I 


Rock-solid  performance 
at  a  rock-bottom  price... 


Thaft  the  HAL  ST-5  TU. 

Featuring  a  circuit  design  inspired  by  the  famous  HAL  ST- 6 
RTTY  terminal  unit,  the  HAL  ST-5  TU  gives  you  consistently 
excellent  performance  in  an  easy-to-build  kit.  Two  epoxy- 
glass  PC  cards  hold  all  of  the  circuitry  in  th©  ST*5.  with  the 
TU  circuitry  on  one  board  and  the  power  supply  on  the  other. 

The  optional  autostart  circuitry  is  on  a  third  PC  board.  An 
instruction  manual  with  layout  drawings  and  schematics 
makes  wiring  the  boards  a  simple  task.  Weight  and  space  is 
saved,  thanks  to  a  single,  custom-designed  power  trans- 
former for  both  low  voltage  and  toop  supply,  The  entire  ST-5 
mounts  in  a3T/2"x6"x8"  Bud  Minibox  (not  included). 

II  you've  wanted  to  get  into  RTTY,  don't  let  expense  scare 
you  off  any  longer.  The  HAL  ST* 5  gives  you  great  perform- 
ance at  a  remarkably  low  price  of  only  S55.  Optional  ST-5AS 
autostart  only  $17.50.  Prices  postpaid  USA.  For  air  shipment 
add  $3  for  ST-5,  $1  for  ST-5AS.  Order  yours  today! 


HI 


HAL  Communications  Corp. 
Box  365,  Urbana,  Illinois  61801 
Telephone:  (217)  359-7373 


Enclosed  is  $ 


D  Please  send  me  the  HAL  catalog 

I 


_D  HAL  ST-5  TU  Kit;  □  ST-5AS  Kit 


Address 


City/State/Zip 

Illinois  residents  add  5%  sales  tax. 
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ECM  5A   FM  Modulation  Meter 

NEW 
FOR  74 


•  Reads  0    lb  kHz 

•  Operate*  30-500  MHz 

•  Crystal  controlled  for  fast 
and  easy  operation 

•  Pn,ik  reading 

•  Accurate  within  1  kHz  al  IB  kHz 

Phom?  cjt  wrtie    Skip"  W9HAK  Only  $85.00 

for  cumpieie  information  Dm<  812-476-2121     less  batteries/ crystals 

Order  Info     Send  chick  or  money  order  tot   $85.00  tdus  S1.50  fof 
stopping  Indiana  residents  add  4%  sates  tot.  Crystals  tot  146.94  MH?  at 
S3 .95  sack.  AH  other  treqs:  SlAQeach. 

GIVE  YOUR  P/C  BOARDS  THE  PROFESSIONAL  TOUCH  ! 

Professional  plating  sol ut ton  -Plate  your  p/c  boards  with  a  shiny  coating 
ol  nil  and  lead.  Used  by  major  manufacturers.  Easy  to  use.  Enough  to 
plate  438 sq.  in .   only  S3.50.* 

Professional  cleaning  solution  —  Solder  flu*  left  on  your  completed  p/c 
boards  is  unsightly.  Wash  away  excess  flux,  grease,  wax,  etc.  Completely 
safe,  16  oz,  boitfe,  at  least  a  one  year  supply         ...       ......  only  S3.5G*" 

*5i4  VE  SS  S3      Order  more  than  one  and  deduct  50^  from  each     NO  LIMIT. 

TRY  THESE  ONE  EVENING  PROJECTS  FOR  FUN  ! 

•  ECM- 100  Module  Kit 

100  kHz  crystal  oscillator  with  super  harmonic  mtensifier  produces  useful 
harmonics  to  500  MHz.  Makes  excellent  frequency  standard  or  clock  for 
digital  projects.  TTL  compatible.  Complete  kit  with  crystal 

...  +$14>95,  wired  and  tested  S19.95 


H        >■■■*>** 


*  ECM- 105  Power  Supply  Module  Kit 

5  volt,    1   amp   regulaied   power  supply  module  with  automatic  current 

limiting  and  thermal  shutdown  protection.  Complete  kit 

*»•.***•**■.■ .  ■-»•■.•■«■■* .  *  m  *  ■ « «  ^  .  * .  SI  2-95,  wired  and  tested  Si  5.95 

ORDER  INFO  FOR  CHEMICALS  AND  KfTS    AQQ  St  for  shipping 

SATISFACTION  GUARANTEED 


ECM  Corporation 
412  N.  Wembach  Awe. 
Evansville.  Indiana  4771  1 
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Tempo's  Commercial  Line  VHF  transceivers  offer 
commercial  performance  at  amateur  prices. 
Compare  these  transceivers  with  any  other 
available.  Compare  their  performance,  their 
quality  of  construction,  their  ease  of 
maintenance,  and  then  compare  prices.  Your 
choice  will  have  to  be  Tempo. 


TEMPO  fmh 


So  much  for  so  little!  2  watt  VHF/FM 
hand  held.  6  Channel  capability,  solid 
state,  12  VDC,  144-148  MHz  (any  two 
MHz),    includes    1     pair    of    crystals, 

built-in  charging  terminals  for  ni-cad 
cells,  S-meter,  battery  level  meter, 
telescoping  whip  antenna,  internal 
speaker  &  microphone.  $199.00 


TEMPO  J  CL 146 

The  CL-146  offers  operation  on  the  146  MHz  amateur  band.  The 
price  includes  a  microphone  power  cord,  mounting  bracket  and 
one  pair  of  crystals.  A  full  line  of  accessories  is  also  available, 
•12  channel  capability    •  13  watts  Or  a  power  savings  3  watts 

•  All  solid  state,  12  VDC  •  144  to  148  MHz  (any  two  MHz  with- 
out retuning)  •  Supplied  with  one  parr  of  crystals  •  RF  output 
meter,  S-meter,  receiver  detector  meter  *  Provisions  for  exter- 
nal oscillator    •  Monitor  feature    •  Audio  output  at  front  panel 

•  Internal  speaker    •  The  Price:   $299,00 


TEMPO /CL  220 


As  new  as  tomorrow!  The  superb  CL-220  embodies  the  same 
general  specifications  as  the  CL-146,  but  operates  in  the  fre- 
quency range  of  220-225  MHz  (any  two  MHz  without  retuning). 
At  $32900  it  is  undoubtedly  the  best  value  available  today. 


TEMPO     m 

wKZ  » 

The  Tempo  6N2  meets  the  demand  for  a 
high  power  six  meter  and  two  meter  power 
amplifier.  Using  a  pair  of  Eimac  8874  tubes 
it  provides  2000  watts  PEP  input  on  SSB 
and  1000  watts  input  on  CW  and  FM. 
Completely  self-contained  in  one  small 
desk  mount  cabinet  with  internal  solid 
state  power  supply,  built  in  blower  and  RF 
relative  power  indicator,  $695.00 

TEMPO  VHF/UHF  AMPLIFIERS 

Tempo  offers  a  broad  line  of  FM  power 
amplifiers.  Rugged,  dependable  and  all 
solid  state.  Outputs  from  30  to  120  Watts. 


1 1240  W.  Olympic  Blvd.,  Los  Angeles.  Calif  90064  213/477670! 
931  N.  Euclid,  Anaheim,  Calif  92801  714/772  9200 

Butler,  Missouri  64730  816/679  3127 


AVAILABLE  AT  SELECT  DEALERS  THROUGHOUT  THE  U.S. 


Pnc«  subject  lo  change  without  notice 


Fig.  7.  An  experimental  logarithmic  wattmeter. 

adjustments  to  aerial  arrays,  to  measure  the 
variations  In  SWRovera  band,  and  so  on.  Fig. 

I  0,  shows  a  calibration  curve  for  SWR  meters. 
Naturally  the  meter  sensitivity  cannot  be 
completely  independent  of  the  power  level 
in  use.  Accuracy  falls  when  the  reflected 
power  is  less  than  about  half  a  watt  {this 
corresponds  to  an  SWR  of  1.05:1  when  the 
forward  power  is  1  kW), 

A  differential  amplifier  could  he  added  to 
the  circuit  of  Fig.  9,  to  enable  a  less  sensitive 
meter  to  be  used. 

Construction  of  the  Instruments 

Layout  of  the  sampling  circuits  is  fairly 
critical,  see  Fig.  1  L  The  input  and  output 
sockets  should  be  set  a  few  inches  apart,  and 
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Fig.    8.    Calibration    curve   for   logarithmic    watt- 
meters. 

connected  together  with  a  short  length  of 
coaxial    cable.    The    coax    braid    must    be 

grounded  at  one  end  only ,  so  that  it  acts  as  an 
electrostatic  screen  between  the  primary  and 
secondary  windings  of  the  toroidal  trans- 
former. Twelve  turns  of  24  AWG  enamelled 
wire,  equally  spaced  around  the  circum- 
ference of  the  ring,  form  the  secondary 
winding.  The  primary  is  formed  by  simply 
threading  the  ring  onto  the  coax. 


A  suitable  ferrite  ring  is  the  Milliard 
FX1596,  made  in  England,  although  other 
types    are    suitable,    The    FXJ59.fi    has    an 

outside  diameter  of  half  an  inch,  and  is 
designed  for  wideband  rf  applications  be* 
tween  5  and  20  MHz,  The  main  requirement 
is  i hat  the  ferrite  material  should  maintain  a 
high  permeability  over  the  frequency  range 
in  use 

Other  components  in  the  sampling  cir- 
cuits should  have  the  shortest  possible  leads. 
RI,  R2  and  R  must  be  non-inductive  solid 
carbon  types;  for  high  power  levels  (about 
100  watts)  R  I  should  consist  of  two  or  three 
2  watt  carbon  resistors  in  parallel.  VR I 
should  he  a  miniature  skeleton  potentio- 
meter to  keep  stray  reactance  to  a  minimum, 
although  it  may  be  dispensed  with  by  trying 
various  fixed  resistors  for  R2  until  the 
reflected  indication  under  matched  condi- 
tions is  zero. 


TRANSMITTER 


SHORT  LENGTH     - 
COAXIAL  CABLE 


\2  TURNS  2  4  WrG 
/ON  FERRITE  mUQ 


AERIAL 


^3r^> 


Fig.   9.  Complete  circuit  for  a  power-independentt 
frequency- independent  direct-reading  SWR  meter. 

The  detector  diodes  need  to  be  matched 
for  similar  voltage  drop,  using  the  circuit  in 
Fig.  12.  Point  contact  germanium  types  with 
a  PIV  rating  of  80  volts  or  so  are  recom- 
mended. 

Logarithmic  diodes  should  be  modern 
medium-current  silicon  junction  types,  such 
as  conventional  rectifier  diodes.  The  IN4002 
is  specially  recommended  for  its  good  loga- 
rithmic properties.  Log  diodes  should  also  be 
matched  with  the  circuit  in  Fig.  12. 

The  0.01  //F  decoupling  capacitors  should 
be  a  disc  ceramic  type. 

In  designing  a  toroidal  transformer  differ- 
ent to  that  specified,  several  factors  should 
be  borne  in  mind.  As  the  number  of  secon- 
dary turns  increases,  the  self-capacitance 
rises  and  causes  the  response  to  fall  at  high 
frequencies.  Failure  of  this  nature  causes  the 
reflected  power  indication  to  rise;  in  other 
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words  the  directivity  of  the  instrument  falls. 
If  the  27£2  resistors  are  raised  appreciably  in 
value,  the  instruments  will  eventually  be- 
come frequency  sensitive. 

The  ratio  of  the  voltage  sampling  resistors 
(Rl  and  R2)  in  the  HFdesigns  is  determined 
by  the  sensitivity  of  the  current  sensing 
circuit,  and  the  two  sampling  voltages  must 
be  equal  in  magnitude  under  matched  con- 
ditions, VRI  provides  fine  adjustment  of  the 
ratio.  Absolute  values  of  the  resistors  can  be 
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Fig,    10,  Calibration  curve  for  SWR  meters  of  the 
type  described  in  Fig.  9. 

varied  considerably,  bearing  in  mind  that  as 

their  values  increase  the  stray  capacitance 
across  them  may  need  to  be  compensated 
for. 

Useful  Equations 

Let  the  line  current  be  1  amps,  the  line 
voltage  be  V  volts,  and  the  characteristic 
impedance  of  the  transmission  line  be  Z0. 
Then  V^IZ0. 

If  the  current  transformer  has  a  ratio  of 
l:n,  and  each  of  the  resistors  in  its  secon- 
dary circuit  has  a  value  of  R£2,  then  the  rf 
voltage  across  each  of  them  is  given  by: 


V(i)  = 


1R 
n 


(3) 


The  voltage  detector  output  is  obviously 
_  VR2         _  R2 
(v)~  Ri  +R2     R]  +R2 


IZ 


o 


Which  is,  to  a  good  approximation, 


R2 
V(v)=  ^  IZo 

The   main    design   equation 
instruments  is  therefore: 

R,R) 


(4) 


for   ail    the  HF 


Ri  = 


Fig,    lh  Photograph  showing  layout  of  sampling 
circuits  used  in  an  experimental  swr  meter. 


where  the  value  for  R2  includes  the  effect  of 
VRL  if  fitted. 

The  dissipation  of  some  of  the  com- 
ponents specified  is  quite  high.  For  those 
planning  different  circuits,  the  following 
equations  express  the  dissipation  of  Rl  and 
the  current  transformer  resistors  R: 


Z0  W 
w(R1)  =  "r^ 


watts, 


where  W  is  the  transmitter  output  power; 


W(R)  = 


W.r 


n2«ZG 


watts. 


n.Z 


o 


In  the  instruments  described,  W(rj)  is  about 
5  watts,  and  W(r)  2  watts  for  a  transmitter 
power  of  500  watts. 

Calibration 

If  any  of  the  instruments  are  built  exactly 
as  described,  and  used  in  systems  of  the 
correct  impedance,  the  calibration  given  in 
Figs.  2,  8  and  10  will  be  sufficiently  accurate 
for  most  purposes.  For  those  designing  their 
own  circuits,  the  following  procedure  is 
recommended, 

Test  equipment  needed  includes  a  high 
power  rf  source  (a  transmitter)  and  an  rf 
voltmeter.  The  instruments  can  be  calibrated 
with  less  accuracy  without  the  rf  voltmeter. 
The  wattmeters  are  calibrated  by  feeding 
power  through  the  meter  into  an  appropriate 
dummy  load  (50  or  75J2).  VRI  is  set  for 
minimum  reflected  power  indication,  and 
the  power  scale  is  marked  according  to  the  rf 
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*  Self-Supporting  With  A  Tri-Bander  (xx) 

*  321  -  W  -  481  -  56* 

*  3  Mounting  Bases 

*  Heavily  Galvanized 


The  Best  Ham  Tower 


TOWERS  WITH  RIGID  CONCRETE  BASE 

.   .  .   .  J  i.    <*».»<     UJ  lo*  i  ,  .  .  .  .  .  .  .  >  1  I)?.  95 

,  .  »  ^Q'  ♦  .  •  ,  .  ,    175  lbs  #  ,  .....  ♦•$139*95 

.  .  .  .48* 243  lb*    »,,.■■* •$189,95 

;  i  .  .56'  ......    308  lb*.  .  . $249.  95 


32  FOOT 
TOWtR 


M 
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Y 


(Joe)  Limited  to  JR  TriBander, 
unless  guyed,  on  56'  towers. 


: SPIRE  CONSTRUCTION 


Heavy  steel  a1beadea"  channel  design  for  ex- 
ceptional strength  -much  stronger  than  tubular 
of  same  weight.  fXJ  bracing  &  bridge  type 
construction  for  exceptional  torsional  stability. 
Positive  riveted  construction  &  heavy  gal vaniz* 
ing  makes  it  exceptionally  durable  for  minimurr 
maintainance.  Tapering  design  provides 
'nesting*  shipment  at  lower  cost  to  you,  as 
well  as  lighter  sections  as  you  go  higher, 
making    it  easier  to  erect, 

THREE  BASES:  Rigid  concrete  (recommended 

base    is    3x3x3'    in   firm    soil,    32/40'    models, 

and  4'  deep  on  48/56'  model s.  Hinged  con- 
crete base  provides  option  of  lay-over,  pro- 
viding you  have  suitable  'gin-pole1  and 
tackle  facilities.  And  the  EARTH  ANCHOR 
base  requires  no  concrete  and  holds  well  in 
firm  (clay,  etc)  soil  and  may  be  relocated 
later, 

A  custom  drilled  rotor  plate  is  provided  that 
accepts  all  CDE  rotors  (AR22R,  TR44, 
HAM-M)  and  also  the  HY-GAIN  with  slight 

enlargement  of  bolt  holes.  A  friction  thrust 
(lateral)     bearing    is    included* 


TOWERS  WITH  HINGED  CONCRETE  BASE 

-     **»    «  3  2     *    *    '    ■    *    *    -14/     *o%      *    *    *    •  t    i    »    »    5    I     IT*T3 

■  **,*«  40'  »**••*■  189  lbs    <»•  •....$154.95 

....  *  48' 248  lbs    ■•■►♦...  $204.  95 

♦  ■  .  •  ■  56   ■  ■     '■»«3l3lb*-"->,...$259«V5i 

TOWERS  WITH  EARTH  ANCHOR  BASE 

32' .  .    19 1  lb*    $149.95 

.  .  ♦  ,  *  40 '  •  i  •  >  ■  •    233  lbs    *  »  ■■....$179.95 

...  ,48" 390  Ibi «  .  .  $299.  95 

»  **  i  ♦  56*  *♦**«-*   455  lb**  ■  »  ■  ■•  •  i  .$359*  95 

"T"  wrench  to  drive  anchors  {8  lb*.) 9.95 

Includes   anchor  boso   and  anchor*  (anchor  bases   require   no 
concrete).     Earth    anchor*    screw    into    the    ground    and    holdl 
well     in    firm    toil.    May    be    removed    and    relocated    later* 


MHI-SPIRE"  towers  shipped 
truck  collect  from  Indiana  . 

NOTE!       ADD     10%     TO     PRICES 
SHOWN      FOR     WEST     COAST     - 

Ari  z .   -Co  I  o  .  -Wy  o  .  —Mo  n  t  .      on  d 
ol        states    West     of     these. 
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CALL:  Tu  es  .  t  o    Sot. -Noon    to    5  PM. 

(712)323-0142 
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ANTENNAS 

Beams  —  Doublets  —  Quads  — 
Verticals  —  Cable  &  Towers  — 

HyGain  --  Newtronics  —  Mosley  — 
Cushcraft  —  Mini  Products  —  An- 
tenna Specialists  —  and  more  -- 

FRECK  RADIO  &  SUPPLY  CO.  Inc. 

P.O.  Box  7 287         W4W"- 

Asheville  NC  28801 

704-154-9551 
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SCELBI  COMPUTER  CONSULTING,  INC. 

ANNOUNCES 
THE  TOTALLY  NEW  AND  THE  VERY  FIRST 

MINI— COMPUTER 

DESIGNED  FOR  THE  ELECTRONIC/COMPUTER  HOBBYIST* 
Kit    prices    for    tue    new    SCELBI  8H    minicomputer 
start  as  Iowa  as  $440.00! 

Wnte  or  phone  for  detailed  literature* 

SCELBI  COMPUTER  CONSULTING.  INC. 

12S  Edgefield  Avenue 

MilforcL  Connecticut  06460 

Phone  (203}  874  1573 
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Fig-  1Z  Hookup  circuit  for  matching  detector 
diodes  for  equal  forward  voitage  drop,  and  silicon 
junction  diodes  for  similar  logarithmic  properties. 
The  meter  should  be  as  sensitive  as  possible  (say  50 
fjA  fsd),  and  should  not  deflect  appreciably  as  the 
voltage  is  varied  between  zero  and  nine  volts, 

voltage  appearing  across  the  load.  If  an  rf 
voltmeter  is  not  available,  a  peak-reading 
type  can  be  made  with  a  diode,  capacitor 
and  dc  voltmeter.  As  the  detector  output  is 
equal  to  the  peak  rf  voltage  applied  to  it, 
equation  (4)  leads  to: 

R2 

V(det)=2,8V 


RI 


=  2.8\/  WZ 


R2 


o 


Rj 


It  would  be  difficult  for  most  amateurs  to 
obtain  sufficient  high  power  carbon  resistors 
to  calibrate  an  SWR  meter  by  means  of 
deliberate  mismatching.  An  indirect  method 
is  therefore  recommended. 
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Fig.    13.  Circuit  used  to  calibrate  SWR  metersfsee 
text). 

Disconnect  R5  and  R6,  Fig.  9,  from  the 
detectors,  and  connect  them  instead  as 
shown  in  Fig.  13.  One  voltage  is  fixed  at 
about  20  volts,  and  the  other  is  varied 
between  zero  and  20  volts.  The  ratio  of 
these  voltages  corresponds  to  a  definite  SWR 
which  can  be  determined  from  equation  (1). 
Before  carrying  out  this  procedure,  however, 
VR2  should  be  set  for  full  scale  deflection  of 
the  meter  under  matched  conditions  at  the 
highest  power  level  to  be  used. 

Conclusions 

All  of  the  instruments  described  in  this 

article    have     been     tested     under    actual 

operating  conditions,  on  all  amateur  bands 

between  L8  MHz  and  30  MHz.  Power  levels 

used  varied  from   100  to  1200  watts.  With 

the  components  specified,   the  instruments 

will    sustain    power    levels    well   above    the 
kilowatt    level     for     periods     of    tens    of 

seconds. 

It  is  hoped  that  by  introducing  frequency 
independent  directional  wattmeters,  one  will 
be  able  to  make  useful  comparisons  of 
absolute  power  Levels  and  accurate  assess- 
ments of  standing  wave  situations.  The 
logarithmic  scales  are  an  added  convenience, 
and  the  direct-reading  SWR  meter  offers  a 
saving  in  meters. 

The  photographs  were  originally  pub- 
lished in  Radio  Communication  and  are 
reproduced  here  by  courtesy  of  the  Radio 
Society  of  Great  Britain. 

Supplies  of  Ferrite  Rings 

So  that  constructors  of  the  instruments 
described  above  can  be  sure  of  best  results,  I 
have  made  arrangements  to  export  Mullard 
FX1  596  ferrite  rings  from  England.  The  cost 
of  two  rings,  postage,  import  duty,  etc.,  is 
one  dollar  (dollar  bill  or  check),  from  P.  G, 
Martin,  G3PDM,  Oak  Cottage,  Witton 
Gilbert,  Durham,  England, 

.  .  .  G3PDM 
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Bill  Hoisington  K1CLL 
Farover  Farm 
Peterborough  NH  03458 


FET 


ON 


450 
MHz 


This  article  describes  a  basic  rf  amplifier 
using  FETS  in  the  420  to  450  range. 

Emphasis  is  placed  on  the  complete  isolation 
between  the  input  and  output  circuits, 
achieved  without  neutralization.  This  is  a 
vital  requirement  for  a  modern  450  MHz 
amplifier.  Well  over  20  dB  gain  is  achieved  in 
this  amplifier,  with  all  details  of  construc- 
tion and  testing  methods  included  here. 
When  RCA  says  that  t4these  devices  are 
useful  to  500  MHz,"  they  certainly  tell  the 
truth! 

General 

We  will  confine  ourselves  in  this  article  to 
two  FET  devices  which  are  readily  obtain- 
able, one  is  the  3N200  at  approximately 
$4.30  each,  and  the  40841 ,  at  68^  each. 

The  3N200  units  are  "militarily  tested" 
so  you  can  depend  on  them  for  operation. 
The  40841  are  "batch-tested"  and  you 
should  test  them  all  in  a  suitable  circuit, 
rate,  and  number  them  yourself.  So  far  I 
have  failed  to  find  one  that  didn't  work  well. 
At  6$4  for  a  20  dB  plus,  non-neutralized 
amplifier  at  450  that's  a  good  value. 


Fig.  I,  shows  the  internal  wiring  detail 
of  both  the  3N200  and  the  40841.  They 
are  alike  so  you  can  make  up  one  test  jig  for 
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Fig.   L  Basic  pictorial  of  3N200  and  40841  FETs. 

both,  at  60  MHz  or  147  MHz,  as  shown  in  a 
good  73  article  entitled  "Taming  Those  Hot 
500  MHz  FETS/'  I  have  turned  the  usual 
basing  diagram  around  and  added  a  few 
external   indications  so   you   can  see  at   a 
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WILSON  1402SM  HAND  HELD 
2.3  WATT  FM  TRANSCEIVER 

*  Rubber  Flex  Antenna 

*  Complete  Set  NiCad  Batteries 
♦Leather  Case 
*  Three  Sets  of  Crystals 

16/76,  34/94,  94/94,  Other  Available  at  $8.00  Pr. 

ALL  FOR  JUST    $19995 

*  6  Channel  Operation,  individual  Trimmers  On  All  TX  and  TR 
Xtals.   All  XtalsPlug  In. 
S  Meter  Battery  Indicator, 
10.7  IF  and  455  KC  IF  Ceramic  Filter. 
.3  Microvolt  Sensitivity  For  20dB  QT, 
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Microswitch  Mike  Button, 
Size  8-7/8  x  17/8  x  2-7/8  inches. 
Weight  1  lb.  4  counces,  Less  Battery, 
Current  Drain  Rx  14MA  TX  380  MA. 
ACCESSORIES; 
SMI  Speaker  Mike  $24.00 
BCI  Battery  Charger  $29.95 
1410A  Amplifier  Mobile  Mount  $99.00 


To:       Wilson  Electronics 
P.O.  Box  794 
Henderson.  Nevada  39015 
(702)  451-5791 

Ship  me  1402  SM  Special  Summer  Package 
Plus  D    SMI      D  1410A     D  6C1 


Enclosed  isS 


Check     n  Money  Order 


D  Master  Charge      DBank  Amencard 

# M/C      Interbank  # 

Card  Expiration  Date  

Extra  Xtalt 
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Address 


City  and  State 


Zip 


I 


All  orders  will  be  shipped  Air  Mail  within  24  hours  after  receipt  of 
order  (excluding  weekends}.  Enclose  additional  $3,00  for  prepaid 
Air  Mail  shipping.  Nevada  residents  add  sales  tax. 
Sale  ends  October  31,  1974 
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Fig.  2.  Schematic,  FET  amplifier,  420-450  MHz  (pin  view). 


glance  what  is  going  on  and  how  to  think 
about  it.  You  will  have  plenty  to  do  without 
translating  figures,  I  think  the  figures  in  this 
article,  1  through  6,  are  clear  and  have  all 
the  details  and  notes  you  need  for  the 
project. 

These  devices  are  L*N-channel  silicon  de- 
pletion types,  dual-insulated -pro  tected-gate 
metallic-oxide  semiconductor  field-effect 
transistors/'  if  you  can  say  all  that  in  one 
breath.  They  have  excellent  power  gain,  over 
20  dB  in  this  example,  at  450  MHz,  linear 
circuit  operation,  and  a  wide  dynamic  opera- 
tion range.  Their  square-law  characteristics 
result  in  low  cross-modulation  performance 
over  theAGC  range,  if  used.  The  very  low 
feedback  capacitance  eliminates  the  need  for 
neutralization,  and  reduces  local  oscillator 
feed-through  to  the  antenna.  Back-to-back 
diodes  protect  the  two  gates  from  electro- 
static charges  and  act  as  ^transient  trappers" 
for  inputs  that  exceed  +  10V.  Be  careful  and 
don't  put  12V  straight  from  the  car  battery 
on  a  gate,  I  did! 

Circuit 

Fig.  2,  shows  the  circuit  in  schematic 
form,  and  Fig.  3,  shows  details  of  the  source 
bypass  capacitor  plate  labeled  "Cx."  This 
special  capacitor  is  very  important  and  is 
necessary  to  properly  bypass  the  source  and 
tie  it  to  the  groundplane  (baseboard) 
rf-wise.  Bear  in  mind  that  at  450  MHz,  shape 
is  beginning  to  assume  major  importance, 
and  as  you  get  closer  and  into  microwaves  it 
is  almost  the  whole  deal.  The  oft-repeated 
"keep  the  leads  short"  is  of  great  importance 


also.  In  particular  the  input  (gate  I )  and  the 
output  (drain)  should  be  connected  with 
careful  attention  to  soldering  very  close  in  to 
the  case  of  the  device.  Going  around  the  pins 
on  the  device  as  in  Fig.  2,  pin  1  is  the  drain 
(whoever  decided  to  use  that  word?)  which 
is  connected  to  the  output  circuit  L2.  Pin  2 
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Fig,  3,  Dimensions  of  device  mount  and  capacitor 
"Cx," 

is  gate  No.  2,  serving  here  somewhat  in  the 
same  fashion  as  the  screen  grid  of  tubes.  Pin 
3  is  gate  No.  1  r  connected  to  the  input 
circuit  LI .  Pin  4  is  the  source,  substrate  (like 
a  baseboard  inside  that  little  tin  can),  and 
the  case.  It  is  very  important  that  the  source 
is  internally  connected  to  the  case,  as  you 
will  see  later.  The  type  of  connectors  used 
for  input  and  output  matching,  the  kind  of 
cables,  and  the  equipment  used  at  the  other 
end  of  both  cables  ail  play  a  part  in 
matching.  Granted,  the  ideal  is  a  pure  50S7 
resistance,    but  you  should   be  that  lucky! 
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Fig,  4.  Short  connections  to  gate,  draint  caps  and 
jacks  (450  MHz  amp.)  (pin  view). 

Referring  to  Fig.  4,  for  clarity,  the  input 
may  be  connected  to  almost  any  position 
along  H,  to  help  with  the  matching.  Bear  in 
mind  that  some  mismatch  gives  the  lowest 
noise  figure,  with  a  sacrifice  of  only  adBor 
so  out  of  over  20  dB  of  gain,  Ci  may  also  be 
varied  for  a  maximum  of  over  100  pF,  down 
to  the  small  values,  such  as  a  1  to  12  pF 
trimmer.  I  have  shown  the  output  connec- 
tion as  a  series  tuned  circuit,  and  it  works 
well  that  way  into  my  tuned  diode  receiver 
for  testing,  but  you  may  also  use  the  same 
method  as  shown  for  the  input.  You  should 
always  make  up  a  breadboard  first,  even 
though  that  has  already  been  done  for  you 
here,  450  MHz  needs  some  familiarization 
work,  to  say  the  least.  At  any  rate,  make  a 
place  on  the  baseboard  and  get  ready  to  vary 
Cl  along  LI,  and  C4  along  L2,  If  you  move 
C4  up  on  L2;  put  in  the  grounding  capaci- 
tors as  shown  for  LL 

Bypassing 

At  450  MHz  you  will  have  to  use  some 
construction  methods  not  ordinarily  needed 
for  VHF  work.  We  start  off  with  making 
sure  that  the  source  is  grounded  for  rf. 
Fig.  5,  A,  B5  C  and  D5  show  the  method  I 
used,  along  with  a  whole  collection  of  those 
tiny  bypass  capacitors,  the  "Lafayette 
Specials."  The  thin  copper  plate  (see  Figs.  3 
and  5)  is  first  soldered  to  the  case  of  the 
FET.  Hold  the  copper  in  a  vise,  as  in  Fig.  6, 
tin  both  sides  lightly.  Then  tin  the  case  also 
very  lightly,  applying  heat  for  less  than  a 
second.  Solder  the  case  to  the  copper,  as  in 
Fig.  6,  for  no  more  than  one  second.  A  good 
idea  is  to  practice  on  a  40841  that  is  either 
"gone'*  or  a  low  gain  one  -  or  any  other 
FET  in  the  same  size  case.  Do  not  use  too 
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about  ,06cm  as  in  Fig,  SB,  Solder  a  ,001 
from  the  shield  to  the  source  lead  with  no 
more  than  .1 6cm  (1/16")  leads,  as  in  Fig. 
5C.  Solder  two  .001  capacitors  from  the  gate 
2  lead  over  to  the  capacitor  "Cx"  soldering 
lugs,  as  in  Fig,  5C.  Solder  in  CI,  C2,  C3  and 
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Fig.  5.  A,  B,  and  C  (450  MHz  amp). 

low  a  wattage  iron  that  will  cause  you  to 
apply  barely  enough  heat,  since  this  means 
long  application,  I  use  a  50  waiter  for  about 
one-half  a  second.  Drill  holes  for  the  nylon 
bolts  in  the  copper  sheet  and  the  brass  "Cx" 
plate  at  the  same  time,  holding  them  to- 
gether in  a  drill  vise  or  with  C  clamp.  Be  sure 
and  insert  fiberglass  sheet,  no  more  than 
.005  thick,  or  mica,  under  the  copper  when 
mounting.  Check  afterward  with  an  ohm- 
meter  for  insulation.  Use  soldering  lugs  as  in 
Fig.  5C,  adjusting  them  so  that  there  is 
about  .13  cm  spacing  between  the  tips  of  the 
lugs  and  the  gate  2  lead.  Solder  LI  and  L2  as 
close  as  possible  to  the  FET  case.  I  managed 


FET 


IRON 


VI 


Fig.    6.    Soldering   FET  case   to  copper  sheet  of 
capacitor  X  (450  MHz  amp), 

C4  as  in  Fig.  4.  Small  vertical  pieces  of 
copperclad  are  very  handy  for  mounting  Jl 
and  J2  and  for  making  good  ground  connec- 
tions to  them.  Wire  in  resistors  and  other 
capacitors.  Bypass  the  +12  lead  wherever 
possible.  I  used  red  subininiature  plastic 
covered  No,  30  stranded  for  this.  Dc  voltage 
readings:  When  set  up  ready  for  testing,  gate 
1  showed  IV;  gate  2  was  at  5V,  and  the 
emitter  was  at  A  to  .8V,  depending  on  the 
resistor  to  ground.  This  should  be  adjusted 
for  a  total  drain  current  of  about   10  mils. 

Use    more   current   for  more  gam  and   less 
current  for  a  better  noise  figure. 

Rf  Testing 

A  separate  section  in  73  describes  a  good 
420  to  450  signal  source  for  this  work.  I 
used  a  tuned  diode  receiver,  as  shown  in  that 
section,  for  a  receiver,  with  a  good  0  to  50 
microamp  meter  movement.  A  10K  pot  in 
series  with  it  allows  voltage  measurements  of 
less  than  ,05V,  up  to  10V.  This  is  dc,  at  the 
diode  output.  First  set  up  the  signal  source 
without    the   amplifier    so   that   some   con- 
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THE  NEW  ITC  AR-2000  RECEIVER 
IT'S  SO  SELECTIVE  IT  DOESN'T 

KNOW  WHAT  INTERFERENCE  IS. 


The  AR-2000  is  a  completely 
solid-state,  dual-channel  communications 
receiver  with  0.15  uV  sensitivity  (10  dB 
S  +  N/N)  and  selectivity  that  renders  it 
virtually  interference- proof  {more  selective 
than  you  ever  thought  a  receiver  could  be) . 
Blocking,  intermodulation*  adjacent- 
channel  and  crossmodulation  rejection 
characteristics  are  better  than  any  other 
receiver  on  the  market  and  are  typically 
beyond  the  scope  of  measurement. 

This  plus:  modular  construction; 
digital  frequency  readout;  all  bands  (160m- 
10m)  in  1  INI  Hz  ranges;  two  independent 
channels  for  dual  receive,  transceive-plus- 
receive  or  split-frequency  operation; 
adjustable  IF  Passband  (to  within  100  Hz) ; 

•Warranted  to  be  free  from  defects  in  materials  and  workmanship. 
Factory  or  authorized  deal  it  repairs  at  no  cost  to  owner  for  two  years  from  date  of  purchase. 


16-pole  filter  for  over  200  dB  skirt  selec- 
tivity (standard  2.1  kHz  BW,  shape-factor 
1.4:1) ;  ad justable-Q  adjustable-frequency 
Notch  and  Peak  Filters;  adjustable- 
threshold  noise-blanker;  Receiver- Incre- 
mental-Tuning; and  many  other  features 
found  in  no  other  receiver.  Introductory 
price:  $1,250  with  two-year  warranty.* 

The  AT-2000  matching  trans- 
mitter is  completely  solid-state,  provides 
adjustable  output  power  from  1\V  to 
175 W,  requires  no  tuning,  can  be  remotely 
operated  by  the  AR-2000,  has  a  built-in 
RF  Speech  Processor,  VOX,  Sidetone  and 
Heavy-Duty  Power  Supply.  Introductory 
price:  $945  with  two-year  warranty.* 


The  ITC  AR-2000  Receiver  and  AT-2000  Transmitter- 
performance  that  challenges  Your  imagination. 

INTERNATIONAL  TELECOMMUNICATIONS  CORP. 

P.O.  Box  4235,  Torrance,  Calif.  90510  -  {213)  375-9879 
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venient  low  reading  may  be  logged,  such  as 
.02  to  .05V,  or  near,  Then  when  the 
amplifier  is  connected  in  the  line  some  very 
much  larger  figure  can  be  read,  such  as  I 
found.  For  example,  to  be  20  times  larger. 
Squaring  the  voltage  to  (at  least  approxi- 
mate) get  the  power  figure,  and  assuming 
that  the  diode  is  on  a  fairly  straight-line 
portion  of  its  curve,  which  may  not  be 
exactly  the  case,  one  could  say  that  the 
power  gain  was  400  times,  or  well  over  the 
20  dB  mark.  If  you  have  a  milliwatt  meter,  or 
a  buddy  who  has  one,  or  someone  who 
works  in  a  "radio**  job,  you  can  check  it  out 
that  way.  And  also  calibrate  your  signal 
source  and  attenuator. 

Alignment,  or  tuning  LI  and  L2  at  450 
MHz  is  easier  than  matching  the  input  and 
output  cables,  jacks  and  equipment  at  the 
other  end  of  those  cables  This  you  will  find 
out  as  you  get  into  the  testing  of  these  types 
of  units.  Remember  that  if  you  make  it  as 
shown,  very  excellent  isolation  of  the  input 
and  output  circuits  will  result.  This  shows  up 
nicely  as  you  tune  up  the  output,  for 
example,  and  find  that  the  input  tuning  does 
not  change.  A  very  desirable  result,  of 
course.  Note  again,  if  you  are  the  real 
experimenter  type  and  wish  to  learn  about 
450,  make  a  breadboard  first,  play  around 
with  it,  and  then  make  up  a  finished  good 
looking  unit  using  the  same  parts  and  place- 
ment. Small  coils  of  three  or  four  turns, 
about  A3  cm  O.D.,  can  be  substituted  for 
LI  and  L2,  but  you  will  then  have  to  work 
in  real  close  and  use  expensive,  very  small 
ceramic  trimmers. 

Conclusion 

A  good  high  gain,  20  dB  plus,  rf  amplifier 
for  420  to  450  MHz  has  been  built,  is 
working,   and   has   been   described   in   detail 

here.  You  will  have  to  pay  a  lot  of  attention 
to  those  tiny  capacitors  and  to  the  short 
leads,  though.  Suppliers  are  as  follows:  FHTs 
and  mica  compression  trimmers  from 
Cramer  Electronics,  Inc.,  85  Wells  Ave., 
Newton  MA  02159,  telephone 
617-969-7700,  Small  capacitors  from  La- 
fayette Radio  Hleetro nics,  1  1 1  Jericho  Turn- 
pike, Syossel  LL  NY  11791,  telephone 
5  1 6-9  21-7500. 

•  ,  .Kit  L  L 
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FINGERNAIL  CLIPPERS 

Kent  A.  Mitchell  W3WTO 
1 004  Mulberry  Avenue 
Hagerstown,  MD 


Fingernail  clippers,  usually  costing  only 
about  254,  make  a  handy  tool  for  trimming 
back  coaxial  cable  braid,  such  as  during  the 
preparation  for  the  installation  of  a  connec- 
tor Remove  the  outer  protective  covering, 
being  careful  not  to  cut  or  nick  the  braid 
beneath.  Work  the  exposed  braid  inward 
from  the  end  of  the  cable  until  the  braid  is 
bulged  at  the  location  of  the  desired  trim 
length.  Cut  braid  with  fingernail  clippers,  as 
shown,  and  remove.  Smooth  out  remaining 
strands. 

.W3WTO 
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Only  STANDARD 
sells  more  STANDARDS 
than... ERICKSON! 

and  here's 
ANOTHER 
ERICKSON 
SPECIAL 


SRC-826  MA 


A  better  BEST  BUY  than  ever 


OUR  DEAL: 
826  MA  list 
+  16  extra  xtals 

Package  list  price 

You  pay  only 


$398.00 

80.00 

$478.00 

$359.00 


YOU'VE  SA  VED       $1 19.00 


YOU  GET  Standard's  826MA,  the  best  12<hannel 
JO-watt  solid  state  rig  on  the  market,  factory  set  up 
on  four  channels  plus  crystal  coupons  for  eight  more 
channels  (16  of  Standard's  lifetime  Astropoint  crys- 
tals!) of  your  choice;  with  helical-resonator  front  end 
receiver,  built  in  provision  for  tone-coded  squelch, 
rear  panel  test  point j 'monitor /control  sockets  —  ail  in 
one  compact,  reliable  package  —  at  a  GIANT  $119 
ERICKSON  saving  !  ! 

Shipping  prepaid  for  cashier  rs  check  or  MO,  t 


nd  held 


SRC-146A  with: 

•  Deluxe  basecharger 

•  "Stubby"  antenna 

•  Leather  case 

•  Ni-cads 

•  94/94,  34/94  and  one 
other  channel  of  your  choice 


List  Price 
Our  Price 


YOU  SA  VE 


$369.00 
$319.00 

$50.00  !  ! 


Another  Best  Buy  from  Erickson 


Make  ERICKSON  your  headquarters  for  all  your  FM  needs 

SEND  QSL  FOR  COMPLETE  SPECIFICATIONS 

RICKS0N  COMMUNICATIONS 

3501  W.  Jarvis,  Skokie,  IL  60076  (312)677  2161 
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F.  G.  Rayer  G30GR 

Longdon  Heath 
Upton  on  Severn 
Worcester,  England 


GDO 


To 


Find 


An  Accessory  For  Your  Grid  Dip  Oscillator. 


Most  amateurs  have  a  grid  dip 
oscillator  lying  around,  and  an  easy 
accessory  can  allow  it  to  be  used  to  read 
the  values  of  unknown  capacitances  up  to 
about  1000  pF.  This  is  useful  for 
unmarked  surplus,  those  with  obliterated 
markings,  or  to  find  the  swing  of  small 
variables.  Or  we  may  check  the  best  value 
found  in  some  circuit  position  with  a 
preset  or  variable,  then  measure  this  and 
substitute  a  near  value  fixed  capacitor. 

Figure  1  is  the  circuit.  CI  and  C2  are  on 
the  lid  of  an  insulated  box,  carrying  also 
spring  terminals  for  CX,  The  capacitors 
have  good  knobs  with  pointers.  Coil  L  can 
be  half  a  dozen  turns  of  stout  wire, 
self-supporting,  or  anything  which  comes 
within  a  convenient  range  of  the  GDO  (say 
2.5-10  MHz)  with  both  variables  fully 
closed. 

To  calibrate,  close  CI  and  C2  fully. 
Tune  the  GDO  for  the  usual  dip.  Note  the 
frequency  on  the  box  for  future  use.  Take 
a  few  1%  capacitors,  such  as  100  pF,  200 
pF,  and  so  on,  up  to  a  total  of  about  1000 
pF.  Clip  one  to  CX.  Open  C2  to  restore  the 
dip  on  the  GDO.  Mark  the  capacitor  value 


on  C2  dial.  Series  and  parallel  capacitors 
give  more  values.  For  example,  100  pF  plus 
200  pF  in  parallel  gives  300  pF,  while  500 
plus  200  gives  700  pF,  and  so  on. 

Restore   C2    to  its   fully   closed  mark. 
Repeat   to   calibrate   CI,   this  time   using 


Fig.  I.  GDO  to  find  C. 


capacitors  such  as  5  pF,  etc.,  up  to  about 
50  pF.  When  you  see  how  the  scales  mark, 
estimate  intermediate  markings,  to  fill  in. 
Once  calibration  is  finished,  it  is  easy  to 
find  a  capacitance  value  from  about  2.5  to 
1000  pF,  Close  CI  and  C2,  Put  the  GDO 
near  L  and  tune  the  GDO  for  dip.  Clip  the 
unknown  capacitor  across  CX.  Open  CI  or 
C2,  as  appropriate,  to  restore  the  dip.  Read 
off  the  value  from  the  scale.  That's  all 
there  is  to  it! 

*  .  .G30GR 


AUGUST  1974 


35 


«^— 


The  Ultimate  F.M.  Transceiver 

Here  it  is,  the  FMer's  dream,  a  fully  synthesized  transceiver  that'll  cover  the  entire  two 
meter  band,  PLUS  a  built-in  scanning  receiver  that'll  locate  any  repeater  frequency  in 
your  area  that's  in  use. 

And  get  a  load  of  these  other  features  that  make  the  ultimate  rig: 

•  Operates  on  FMt  AM  or  Modulated  CW 

•  Built-in  DC  and  AC  power  supplies 

•  Frequency  Range  of  143.5  to  148.5  MHz  in  5  KHz  increments 

•  Autoscan    in    5    KHz    steps    across   entire    band,    with    adjustable   speed    and    frequency    limits. 

•  Synthesizer  flexibility  that  offers  choice  of  600  KHz  up  or  down,  1  Meg  up  or  down,  simplex, 
frequency  split,  or  any  nonstandard  split  (programmable)  all  from  a  single  function  switch, 

•  Receiver  Sensitivity  of  0.35  Mv  for  12  db  SI  NAD  on  Fftfl 

•  Dual  power  output  of  20  watts  or  5  watts  across  entire  band 

•  Adjacent  channel  rejection  (30  KHz)  100  db  minimum 

•  Image  spurious  and  inter  modulation  (EtA)  80  db  minimum 

•  10  pole,  13  KHz  crystal  filter 

•  Receiver  Superhet,  single  conversion 

•  Frequency  stability  of  0;00Q5% 

•  Built-in  tone  burst  and  PL  encoders  and  decoders 

•  Built-in  touch  tone  pad 

•  Full  LED  Digital  readout 

•  Built-in  S  Meter  also  serves  as  VSWR   bridge,   power  output  meter,  battery   indicator,  deviation 
indicator  and  discriminator  meter* 

•  Audio  output  4  watts  @  10%  THD 

•  Speaker  built-in  to  left  side  of  cabinet  for  maximum  mobile  reception 

•  Headphone  jack  for  noise-free  mobile  operation 

•  Independent  selectable  priority  channel 

•  Built-in  Auto  CQ 

•  Temperature  range  from  —20°  to  170°  Fahrenheit 

**■        *,.  ^        »»*  iai      */w  r^  iju      i_*    irt  A    $150    deposit    will    insure 

•  S,Ze:4«   HxB    WxlO    D  We.ght:  10  pounds  ear|y    ^^    and    guarantee 

•  One  million  channels  (1000  Rec.  x  1000  Trans.l  price 

You  owe  it  to  yourself  to  go  first  class.  Try  an  EBC  144  — 

You  deserve  it  ! 


$149500 
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beaco 


ncorp 


15  SS  River  Street 

NewRochelle  NY   10801         (914)235-9400 

AMATEUR    PRODUCTS    DIVISION 


Dave  Ingram  K4TWJ 
Rt.  11  Box  499 

Eastwood  Village  SON 
Birmingham  AL  3521 0 


Super 


mine 


For 


The  popular  Trimline  telephones  have 
recently  started  appearing  on  the  sur- 
plus market  at  fairly  reasonable  prices  and 
are  being  grabbed  up  quickly  by  the  2  meter 
FMers. 

The  phone  can  be  converted  in  about  an 
hour  and  they  provide  a  mike.  Touchtone 
pad  and  earphone  in  a  convenient  case  ready 
to  use. 

Assuming  you  have  acquired  a  Trimline 
through  a  local  electric  supply  or  surplus 
company,  your  first  move  is  to  check  out 
the  unit  to  ascertain  that  it  is  working.  First, 
open  the  telephone  by  removing  the  1/2"  x 
ln  plastic  strap  between  the  top  of  the  pad 
and  the  earpiece  (easily  popped  out  with  a 
knife  edge  slid  in  the  hole  on  the  right  side 
of  this  strap,  and  turned).  Unscrew  the  two 
screws  under  this  cover,  then  squeeze  the 
front  sides  of  the  phone  slightly  to  free  the 
back  cover. 


Now  connect  the  jumpers  as  in  Fig.  I  ,and 
apply  6  to  8  volts  to  the  pad.  Pushing  the 
numbers  now  should  produce  the  tones  on 
the  earpiece.  Audio  can  also  be  fed  from  the 
mic  side  of  the  .005  to  an  audio  amplifier  to 


AUDIO 
OUTPUT 


6  T0  9V 
BATTERY 


EARPHONE 


TRANSFORMER 


REAR  ViEW 


O      D       O       4 

(0     0J 


microphone 


Fig.    1.  Interconnections  for  checkout  and  opera* 
lion  of  Trimiine  and  pad;  (*)  jumpers  added  to 


unit. 
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check  this  —  either  way  is  OK.  I  might  also 
point  out  that  Pve  seen  a  dozen  different 
ways  to  jump  and  connect  these  pads  and 
they  all  seem  to  work  fine.  My  particular 
method  doesn't  require  a  cut-off  switch  on 
the  battery.  If  the  pad  works  you  can  now 
start  the  conversion. 

The  flexible  pc  overlay  must  be  removed, 
Unscrew  it  from  the  earphone,  pad,  and 
mike  and  unsolder  the  4  or  6  connections 
(depending  on  your  unit)  above  and  below 
the  pad.  Discard  the  pc  overlay  as  it  will  not 
be  used.  Next,  remove  and  discard  the 
transformer  which  is  screwed  into  the  ear- 
phone. A  battery  (either  a  Burgess  HI 75  or 
H165R,  both  about  7  volts)  will  be  installed 
here,  with  tape  to  hold  it  in  place  (these 
batteries  fit  snug  and  won't  move  when  the 
back  is  replaced). 

The  pad  now  has  to  be  removed  to  gain 
access  to  the  mike.  Unscrew  the  4  large 
screws  on  the  pad's  brackets  not  the  4  small 
screws  on  the  pad  proper,  the  latter  will 
separate  the  pad's  circuitry  from  the  push 
buttons  and  it  will  drive  you  insane  trying  to 
get  that  disaster  working  properly  again. 
Now  carefully  lift  out  the  pad  and  you  can 
gain  access  to  the  screws  holding  the  mike 
bracket.  With  these  loose,  the  carbon  mike 
flops  out  and  you  can  replace  it  with  a  mike 
to  match  your  rig.  For  convenience  connect 
the  mike  wires  to  the  holders  spring  clips 
making  sure  the  connection  is  on  the  left 
(viewed  from  rear).  Then  reassemble  the 
holder  and  retaining  bracket  and  replace  the 
pad.  The  screw  terminals  on  the  mike  holder 
are  now  ready  for  connection  (you  did  mark 
the  +  end  didn't  you?).  Now,  using  small 
insulated  hook-up  wire  (to  prevent  ac- 
cidental contact  with  other  leads)  connect 
the  jumpers  as  in  Fig.  2  (again,  remember 
you  removed  them  to  discard  the  pc  over- 
lay). You  can  use  the  pc  lead  on  the  left  side 
of  the  pad,  which  runs  to  its  bottom,  and 
solder  the  .005  from  this  connection  to  the 
resistor,  Rl.  The  other  side  of  this  resistor 
connects  to  the  mike  4%  so  the  pad  and  mike 
are  in  parallel. 

Now  remove  the  earphone  and  carefully 
drill  a  small  hole  right  beside  and  slightly 
below  it  to  accommodate  the  P.TT.  switch 
(switchcraft    #953    or    similar)    mount   the 


ion  i/4w 

RESJSTOfl  lOPTlONAL) 


Wp 


JUMPERS   ADDED 
TO  UNIT 


TOUCHTONE  PAD 


EXISTING    PC    LEAD 


OQ5  DISC 
Rl- 2000X1  TO  500 K  1/2W 


TO  EARPHONE    PLUG 


7 


PTT 


1 


GROUND'?7 


TO  MICROPHONE   <NPUT 


TO  PUSH-TO-TALK 


Fig,  2.  Wiring  diagram  for  * 'Super  Trimline."  The 
optional  lOQ,  resistor  across  the  earphone  gives  an 
3D*  load  to  the  rig.  (Existing  earphone  is  6Q0Q). 


switch  and  replace  the  earphone.  Wire  in  tjie 
battery. 

Next,  using  more  insulated  hook-up  wire, 
connect  all  the  grounds  together:  the  mike; 
the  pad  ground;  the  PTT.  ground  and  the 
earphone  ground. 

All  that  remains  is  the  curl  cord  and  plugs 
(mike  and  earphone)  to  match  your  rig.  A 
Belden  #8497  cord  was  used,  which  has  3 
conductors,  and  one  shielded.  Remove  the 
rubber  jacket  so  about  8  inches  of  each  wiie 
is  available.  Strip  each  wire  end  1/4"  and 
connect  the  RT.T.  lead,  earphone  +,  mike  +, 
and  ground  leads.  I  found  a  small  piece  of 
metal  and  force  fit  this  between  the  curl 
cord  end  and  the  grooves  on  the  mike 
holder's  slots  to  retain  the  cord  under  heavy 
stress.  Resistor  Rl  is  found  experimentally 
by  temporarily  substituting  a  1  or  2  meg 
variable  and  adjusting  this  so  the  pad's 
output  level  is  the  same  as  your  voice.  When 
this  level  is  found,  measure  the  value  of  the 
pot  and  replace  it  with  a  fixed  resistor  of  the 
same  value.  This  isn't  critical  -  my  particu- 
lar unit  used  a  6800^2  resistor. 

Replace  the  back  of  the  Trimline,  the 
screws  and  little  plastic  cover  above  the  pad 
and  you  have  a  dandy  "'Super  Trimline/' 


.  .  .  K4TWJ 
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R-390A 
Modifications 


for 


M,  J.  Schaffer  W60NL 
4424  Baron  Avenue 
Sacramento  CA  95821 


Improved  Performance 


Not  for  sale:  One  R-390A  receiver, 
original  cost  $3,900.  Depending  upon 
condition  surplus  costs  vary  from  $550  to  as 
much  as  $1,500  each.  The  receiver  features 
four  mechanical  filters,  2  kHz,  4  kHz,  8  kHz 

and  16  kHz,  with  additional  bandwidth 
switching  to  1  kHz  and  .1  kHz.  The  receiver 
has  two  individually  controlled  audio  chan- 
nels. One  for  conventional  local  reception, 
and  a  second  60012  output  for  phone  patch 
connection.  The  phone  patch  output  has  a 
vu  meter  that  can  be  adjusted  by  a  front 
panel  line  gain  control,  and  a  line  meter  level 
switch  to  read  audio  levels  at  -10  vu,  0  vu 
and  +1  0  vu,  A  front  panel  carrier  level  meter 
is  calibrated  not  in  S-units  but  from  zero  to 
100  dB„  It  features  a  850  cycle  audio  filter, 
frequency  digital  readout  accurate  to  200  Hz 
or  better,  100  kHz  calibrator,  a  BFO 
that  swings  3  kHz  each  side  of  center 
frequency  with  extreme  accuracy.  The  re- 
ceiver covers  .5  MHz  to  32  MHz  in  1000  kHz 
segments  Muting,  AGC  output,  space 
diversity  connections,  etc,  are  available  at 
rear-end  terminals.  An  on-off  switch  is  pro- 
vided to  turn  on  temperature  controlled 
ovens  within  the  various  oscillators,  Except 
for  the  455  kHz  i-f  stages,  all  other  stages 
from  the  rf  to  the  second  and  third  u inver- 
sion stages  are  permability  tuned.  This  and 
many  other  features  make  this  one  of  the 
best  radio  receivers  available  today.  After 
having  obtained  one  a  number  of  \  cars  ago  I 


decided  that  it  had  some  unsatisfactory 
shortcomings  that  I  needed  for  sniffing  a 
gas-bubble  out  from  under  a  hurricane  of  big 
piie-ups.  In  my  opinion,  it  lacked  sensitivity, 
had  insufficient  and  poor  audio  quality  and 
the  limiter  contributed  nothing  to  DXing, 
SSB?  or  anything  else  for  my  modes  of 
operation* 

After  studying  the  manual  and  its  various 
diagrams     for     several     weeks     I     decided 

that  many  improvements  could  be  achieved 
by  adding  or  subtracting  components,  and 
revising  certain  circuits.  ^11  modifications 
that  would  be  made  were  with  fhe  intent  for 
quick  and  easy  restoration  in  the  event  that 
a  sale  or  swap  might  be  forthcoming  at  some 
later  date. 

After  having  made  the  modifications  Pve 
reached  the  conclusion  that  nothing  I  have 
tried  in  the  way  of  other  receivers  even 
closely  approaches  a  comparison  of  per- 
formance. 

Modifications 

For  my  applications  the  R-390A  has 
unsufficient  earphone  volume.  Inspection  of 
the  manual  diagram  shows  that  the  earphone 
audio  has  been  padded  down  purposely  by  a 
resistive  network.  Fig.  1,  shows  the  simple 
modification  for  increasing  earphone  volume 
from  2  mW  to  500  mW.  As  seen  in  Fig,  1, 
this  modification  is  a  jumper  placed  across 
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How  to  win  the  fist  fight... 

with  CW equipment  from  HAL 


The  economical  HAL  1550  keyer. 

The  easy-to-use  1 550  keyer  is  your  answer  if 
you're  looking  for  an  electronic  keyer  that  lets 
you  send  accurate  CW  effortlessly.  Send 
from  8  to  60  WPM  with  conventional,  iambic, 
and  dot  memory  operation.  Operates  with  dual 
or  single  lever  keys.  The  optional  1550/ ID 
automatically  sends  "DE"  followed  by  your 
station  call  For  fast,  accurate  CWt  order  the 
HAL  1550/ ID  or  1550  today. 

Price:  1550/ ID,  $95;  1550,  $75;  ppd  USA, 
Air  shipment,  add  $3, 


ID-1  A  repeater  identifier. 
Commercial  quality,  low  price. 

The  HAL  ID-1  A  brings  the  radio  amateur  a 
commercial-quality  repeater  identifier  that 
complies  with  FCC  ID  requirements.  It  has  a 
unique  read-only-memory  that  you  can  easily 
reprogram  yourself.  Capacity  of  the  ROM  is 
39  dots,  dashes  and  spaces.  TTL  IC's  assure 
immunity  from  noise  and  temperature.  ID  inter 
vals  available:  3r  6, 12  or  24  min.  Specify  call. 

Price:  $115,  ppd  USA.  Air  shipment,  $3. 


Send  perfect  CW  every  time 
with  the  MKB-1. 

A  complete  Morse  keyboard.  Code  speed 
variable  from  10-60  WPM  with  variable  dot-to- 
space  ratio  (weight).  All  solid-state,  featuring 
computer-grade  components.  Complete  alpha- 
numeric and  punctuation  keys,  plus  an  optional 
,(DE-call  sign1'  key  factory  programmed  for  you. 
Includes  built-in  speaker/ oscillator  monitor. 

Price:  $290  Assembled,  $199  Kit,  ppd  USA, 
Without  ID,  $250  Assembled,  $1 70  Kit. 
Air  shipment,  $5. 


CW—  and  RTTY  on  one  keyboard! 
TheHALDKB-2010. 

All  solid-state.  Type  out  CW  at  8-60  WPM.  Ad- 
justable dot-to-space  ralio  (weight).  Complete 
alphanumeric  keys,  plus  11  punctuation  marks. 
Five  standard  two-character  keys,  2  shift  keysf 
break-for-tuning  keyt  2  three-character  function 
keys,  and  a  "DE-call  sign11  key.  We'll  program 
your  call  right  into  the  DKB-201 0.  Plus  com- 
plete RTTY  capabilities.  Built-in  three-character 
buffer.  Optional  64  or  1 28  key  buffer  also 
available. 

Price:  $425  Assembled,  $325  Kit,  ppd  USA. 
64  key  buffer  $1 00, 1 28  key  buffer  $1 50. 
Air  shipment,  $10. 
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HI 


HAL  Communications  Corp. 
Box  365,  Urbana,  Illinois  61801 

Telephone:  (217)  359-7373 


Enclosed  is  S 


for:  □  DKB-2010     □  MKB-1      Q  1550  ID-1A 


Please  specify  Q  Assembled  Kit     Q  Options 

Please  send  me  more  information  on  the  following  HAL  products  .  . . 
□  DKB-2010  □  MKB-1  □  1550/1550  ID  □  ID-1A 

n  Complete  HAL  catalog 


Name 


Address 


Call  Sign 


City/ State /Zip 


L 


inois  residents  add  5%  sales  tax 
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terminals  6  and  8  on  TB-102,  located  behind 
the  rear  main  chassis. 

For  DXing  and  normal  ham  use  the  8  kHz 
and  16  kHz  bandwidths  are  useless  unless 
one  desires  to  listen  to  hi-fi  broadcast,  or 
other  applications  that  require  these  exces- 
sive bandwidths*  To  meet  these  bandwidths 
the  455  kHz  transformers  have  hi-Q  coils 
which  haves  he  en  swamped  with  1  5  K  resis- 
tors to  broaden  their  bandwidths.  This 
lowers  their  gain  capabilities  and  contributes 
to  additional  noise-  The  second  modification 
is  for  the  removal  of  the  15K  resistors  and 
bridge  the  455  kHz  primary  and  secondary 
windings  in  each  of  the  i-f  transformers. 

Locate  the  455  kHz  i-t  cans  labeled 
T-501,  T-502  and  T-503.  To  get  at  the  15K 
resistors  loosen  the  nuts  atop  each  i-f  can 
and  lift  off  the  shield  can.  At  this  point  it  is 
a  good  idea  to  drill  small  holes  in  the  center 
of  each  i-f  can  so  that  i-f  alignment  can  be 


RF 

GAIN 


AGC 


u 


1  r 
@ 

ffi 

0 


A.F. 

r  i 

6  r\  7  r\  8 


e 


(D 


^ 


0 
® 


\J 


© 


T8  -  102 


/77 


DOTTED    LINE    SHOWS    JUMPER    TO 
INCREASE     EARPHONE    VOLUME     FROM 
I  mW    TO    500    mW, 


Fig,  1.  Dotted  line  shows  jumper  to  increase 
earphone  volume  from  ImW  to  500m  W. 

performed  later  on.  With  the  shield  cans 
removed,  the  windings  are  visible  and  easy  to 
get  at.  With  the  exception  of  T-503  secon- 
dary winding  all  other  windings  are  bridged 
with  a  1  5K  resistor. 

To  prevent  a  shock  and  shorting  of  B+ 
voltages  in  the  primary  windings  which 
could  lead  to  a  winding  burnout,  be  sure  the 
receiver  function  switch  is  in  the  OFF 
position  before  attempting  resistor  removals. 
With  small  dikes,  clip  one  end  of  each 
resistor  from  the  most  convenient  terminal, 
and  bend  the  resistor  back  out  of  the  way. 
Before  going  too  far  it  is  suggested  that  only 
resistors  in  T-503  and  T-502  be  removed 
first,  and  that  the  set  then  be  turned  ON  to 
the  AGC  position  and  checked  for  i-f  ringing 
This  can  be  accomplished  by  listening,  or  by 
the  use  of  an  oscilloscope  connected  across 
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With  Every  $10  Older* 

>  REDUCE  YOUR  PROJECT  COSTS 

>  MONEY  BACK  GUARANTEE 

>  24-HOUR  SHIPMENT 

i   ALL  TESTED  AND  GUARANTEED 

I   TRANSISTORS: 

NPN 

2N3563  TYPE  RF  Amp  &  OSC  lo  IGH*  IpL  2N9T8) 
2N3565  TYPE  Gen.  Purpose  High  Gain  1T0-106) 
2N3691  TYPE  GP  Amp  rn  25  mA  and  50  MHz 
2N3866  TYPE  RF  Pwr  Amp  T2Wt'»  100  GOO  MH> 
2N39Q3  TYPE  GP  Amp  8.  Sw  to  100  inA  and  3D  MHz 
2N3904  TYPE  GP  Amp  &  Sw  lo  ?0QmA  (TO  92) 
2N3919TYPE  RF  Pwr  Amp  3-5  W@  3-30  MHz 
Assort-  NPN  GP  TYPES.  2N3565.  2N364L  etc,  (15* 

PNP 

2N3G38  TYPE  Gen,  Purpose  Amp  &  Sw 

2N4249  TYPE  Luw-Noise  Audio  Amp  1  /./A  to  50mA 
i    FET's: 

N  CHANNEL  (LOW-NOISE). 

2N4416  TYPE  RF  Amplify  to  450  MHz  <TO-72> 
2N54B6TYPE  RF  Amp  rn  450  MHz  (plastic  2N441R) 
2IM5163  TYPE  GeiL  Purpose  Amp  &  Sw  tTO-1061 
2N4091  TYPE  RF  Amp  A  Swm  h  JTO-106) 
ITE4868  TYPE  Ulira-Luw  Noise  Audio  Amp. 
Assort  RF  &  GP  FET's,  2N5163.  2N5486.  etc.  (8) 

P CHANNEL 

2N4360  TYPE  Gen   Purpose  Amp  &  Sw  (TO-106) 
M104  TYPE  M0S  FET  (Oiorie  protected}  0.3  pF 

i    LINEAR  IC's: 

555X  Tuner  1  ^  1  hr,  Dif .  pinoul  from  555  (DIP) 
709  Popular  0PAMPfDlP/T0-5) 
723  VaUarje  Regulator  3  30  V  9  1  250mA  (DIP/TO  5) 
739  Dtiril  Low  Noise  Audio  Praam p/ OP  AMP  (DIP) 
741  Freq   Compensated  OP  AMP  (DIP/TO  5/MINIDIP) 
2556  Dual  555  Timer  I  ^sec  to  1  hnut  (DIP) 
LM305  Positive  Voltage  Regulator  (TO  5) 
MCR58  Dual  741  OP  AMP  (MINI-DIP) 
Assorted  Lmears  741  '709/723,  etc.  (4} 

DIODES: 

1N914  TYPE  Gen  Purpose  lOOV/lOmA 

1 N3600  TYPE  Hi  Speed  SW  75V/200m A 

1N4608  TYPE  GP  &  SW       80V/400mA 

IN3893  TYPE  RECTIFIER  Stud  Mount  400  V/12  A 
1N749  ZENER    4.3  Volt  400mW 

1N753ZENER  6.2  Voir  400m  W 
1N755ZENER  7 .5  Volt  400mW 
1N757ZENER  9  1  Volt  400mW 
1N7S8ZENER  10  Volt  400mW 
1N965ZENER  15  Volt  400mW 
1N968  ZENER  20     Voir  400mW 

D5  VAR ACTOR  5-5Q  W  Output  @ 30  250  MH/,7-70  pF 
F7  VAR ACTOR  1-3  W  Outpui  t=i  100  500  MHz,  5  30  pF 


SLQ0 
6/S1.00 
6/S1.Q0 

SL50 
G/Sl.GO 

5/SL00 
$3,00 
S2.00 

4/S1.Q0 
4/S1.00 


2/S1.00 
3/S1 .00 
3/S1.00 

3/S1.00 

2/S1.00 

S2.00 

3/ST00 
$3.00 

$  .90 

S  .39 
S  .75 

S1.00 

S  .45 

SI  55 

SL25 

$  .95 

S2.00 

10/81,00 
8/S1.00 
6/SL00 
2/S1.D0 

3/sroo 

4/SL00 
4/S1.00 
4/S1.00 
4/S1 .00 
4/S1.00 
4.S1.00 
S500 
S1.0C 


*MAIL   NOW?   With   every   order  o*  $10  or  more,  postmarked 
prior  io  9/30/74 r  FREE  739  Low-Noise  Dual  OP  AMP  included 
SI  VALUE. 

ORDER  TODAY -All  items  subject  to  prior  sale  and  prices 
subject  to  change  without  notice,  DATA  SHEETS  included  with 
most  items. 

WRITE     FOR    FREE    CATALOG    offering    hundreds    of    semi 
conductors  not  listed  here.  Send  ICk  stamp. 

TERMS:  Alt  orders  prepaid.  We  pay  postage.  Si. 00  handling 
charge  on  orders  under  $10.  Calif,  residents  add  6%  sales  tax. 
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ELECTRONICS 


BOX  4181  E.  REDWOOD  CITY,  CA  94062 
Tel.  (415)  851  0455 
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the  audio  output  terminals.  In  my  set,  with 
the  rf  gain  control  completely  open,  ringing 
did  not  occur  until  R-l  1  5  across  the  primary 
of  T-501  had  been  disconnected.  Enough 
pigtail  wire  had  been  left  on  this  particular 
resistor  so  that  reinstallation  was  an  easy 
matter. 

The  increased  gain  and  audio  recovery  as 
individual  resistors  are  removed  can  be 
measured  by  use  of  the  vu  meter.  Using  the 
100  kHz  calibrator  as  a  fixed  signal  source, 
turn  the  BFO  pitch  control  for  a  maximum 
vu  meter  reading-  The  vu  line  meter  control 
should  be  set  at  0  dB,  and  the  line  gain 
control  adjusted  to  show  a  vu  meter  reading 
of  -5  vu,  Approximately  2  vu  units  of  gain 
was  obtained  as  each  resistor  was  removed. 
The  overall  audio  recover  increased  approxi- 
mately 7  vu  units  at  the  stopping  point  of 
resistor  removal.  The  carrier  level  meter  will 
also  show  an  increase  as  T-501  and  T-502  are 
modified. 

A  better  means  of  measuring  ah  increase 
or  decrease  of  gain  other  than  using  the 
carrier    level    meter    (AGC)    which   curtails 


DETECTOR 

V506B 

561 4  A 


455  KHr 
FROM 

4TH 
IF    AMP  , 
V5Q4 


FROM 
BFO 


jumper,  ground  terminal  4  to  the  main 
chassis.  This  grounds  the  whole  AGC  bus 
line  to  zero  potential,  just  as  the  FUNC- 
TION switch  does  in  the  MHz  position. 
Connect  a  VTVM  to  terminal  3  to  read  the 
generated  AGC  voltage  produced  by  the 
AGC  system,  The  FUNCTION  switch  must 
be  in  the  AGC  position  in  order  to  get  AGC 
voltage  readings.  After  assurance  thai  no 
ringing  is  present,  and  that  the  i-f  shield  cans 
have  dead  center  holes  for  alignment,  replace 
the  shield  cans  and  their  associated  hold 
down  nuts.  Now,  realign  the  455  kHz  i-f 
system  for  peak  AGC  voltage  as  read  on  the 
VTVM.  Maxrhium  AGC  voltage  will  be 
approximately  35V  when  using  Ihe  100  kHz 
calibrator  as  a  signal  source,  when  the 
BANDWIDTH  switch  is  in  the  A  kHz  posi- 
tion. This  AGC  voltage  will  reduce  to  nor- 
malcy when  the  AGC  system  is  loaded  down 
by  the  removal  of  ground  from  terminal  4 
and  restoration  of  thfc  jumper  between 
terminals  3  and  4,  During  alignment  do  not 
overlook  peaking  of  Z-503  located  between 
the  AGC  i-f  amplifier  and  the  AGC 
rectifier. 

LIMITER 
V50? 
58I4A 
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TB  103 


Fig.  2a>  Detector  V50613and  Limiter  1/507,  original  schematic  diagram  before  modification 


accuracy  because  of  AGC  action  is  to  re- 
move the  AGC  jumper  bridging  terminals  3 
and  4  on  terminal  strip  TB-1  02.  With  a  short 


Product  Detector 

See  Fig,  2a  (before  modification)  and  2b 
(after   modification)    for   the   following   in 
struct  ions. 
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a  proven  name 


Now,  when  your  dollar  buys  less  and  less . . .  value  received  for  your  money 
becomes  more  and  more  important.  In  only  three  years  Tempo  has  established 
a  solid  reputation  for  first  rate  performance  at  a  reasonable  price. 


THE 
TEMPO 


SSB  TRANSCEIVER 


Look  at  the  specifications  . , .  look  at  the  price  tag  .  .  . 
ask  any  of  the  thousands  of  Tempo  ONE  owners 
about  its  reliability  . . .  and  the  reason  for  its  unparal- 
leled popularity  will  be  obvious,  The  Tempo  ONE 

is  now  the  proven  ONE. 

FREQUENCY    RANGE:    All    amateur    bands    80    through    10 

meters,  in  five  500  khz,  ranges:  3.5-4  mhz,p  7-7.5  mhz.,  14-14.5 

mhz.,  21-21.5  mhz..  28.5-29  mhz,  (Crystals  optionally  available 

for  ranges  28-26.5,  2*9-29.5,  29.5-30  mhz.) 

SOLID  STATE  VFO;  Very  stable  Colpitis  circuit  with  transistor 

buffer   provides   linear   tuning    over   the    range   5-5.5    mhz.   A 

passband    filter   at    output    is   tuned   to   pass  the  5-5,5  mhz, 

range. 

RECEIVER  OFFSET  TUNING  (CLARIFIER):  Provides  ±5  khz 

variation  of  receiver  tuning  when  switched  ON. 

DIAL  CALIBRATION:  Vernier  scale  marked  with  one  kilohertz 

divisions.  Mam  tuning  dial  calibrated  0-500  with  50  khz.  points. 

FREQUENCY  STABILITY;  Less  than  100  cycles  after  warm-up, 

and  less  than  100  cycles  tor  plus  or  minus  10%  Ime  voltage 

change, 

MODES  OF  OPERATION:  SSB  upper  and  tower  sideband,  CW 

and  AM, 

INPUT  POWER:  300  watts  PEP,  240  watts  CW 

ANTENNA  IMPEDANCE:  50-75  ohms 

CARRIER  SUPPRESSION:  -40  dB  or  better 

SIDEBAND  SUPPRESSION:  -50  dB  at  1000  CPS 

THIRD  ORDER  INTERMQDULATION  PRODUCTS:  -30  dB  (PEP) 

AF  BANDWIDTH    300-2700  Cps 

RECEIVER  SENSITIVITY:  Vj/*v  input  S/N  10  dB 

AGC    Fast  attack  slow  decay  lor  SSB  and  CW. 

SELECTIVITY;  2.3  khz.  (-6  dB),  4  khz.  (-60  dB) 

IMAGE  REJECTION:  More  than  50  dB, 

AUDIO  OUTPUT:  1  wait  at  10%  distortion. 

AUDIO  OUTPUT  IMPEDANCE:  8  ohms  and  600  ohms 

POWER    SUPPLY:    Separate    AC    or    DC    required.    See    AC 

"ONE"  and  DC! -A 

TUBES    AND    SEMICONDUCTORS:    16    tubes.    15    diodes,    7 

transistors 

TEMPO  MON6v  TRANSCEIVER  $369,00 

AC/ONE  POWER  SUPPLY  117/230  volt  50/60  cycle      $  99.00 

DC/1-A  POWER  SUPPLY  12  volts  DC  $120.00 

VF-ONE  EXTERNAL  VFO  $109.00 


THE 
TEMPO 


200P 


LINEAR  AMPLIFIER 


Small  but  powerful,  reliable  but  inexpensive,  this 
amplifier  is  another  top  value  from  Henry  Radio. 
Using  two  8874  grounded  grid  triodes  from  Eimac, 
the  Tempo  2001  offers  a  full  2  KW  PEP  input  for 
SSB  operation  in  an  unbelievably  compact  pack- 
age {total  volume  is  .8  cu,  ft).  The  2001  has  a 
built-in  solid  state  power  supply,  a  built-in  antenna 
relay,  and  built-in  quality  to  match  much  more  ex- 
pensive amplifiers.  This  equipment  is  totally  com- 
patible with  the  Tempo  One  as  well  as  most  other 
amateur  transceivers.  Completely  wired  and  ready 
for  operation,  the  2001  includes  an  internal  blower, 
a  relative  RF  power  indicator,  and  full  amateur 
band  coverage  from  80-10  meters,  $595.00 
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...  a  name  proven  through  world-wide  use, 
...  now  available  at  Henry  Radio.  Come  in, 
phone  or  write  for  complete  specifications 
We  ship  almost  every  where. 


FT-101B  ... 

FTdx-401 
FL-2100  . 
YO3550 
FV-101  .. 
SP-101P   .  .. 
SP-101     .... 
FV-401  .... 
SP-401  P 
SP-401 

YD-644 

XF-3C  30C 

FA-9 

MMB-1     . 


Transceiver 649.00 

Transceiver 599,00 

Linear  Amp  with  tubes 339  00 

Digital  Counter     289.00 

External  VFO 9900 

Speaker  patch 59.00 

Speaker 19.00 

External  VFO 99.00 

Speaker  patch    59  00 

Speaker      . . .  . , . .  1 9  00 

Dynamic  microphone  ,29  00 

CW  filter   40  00 

Fan  1Q  00 

Mobile  bracket   ,,,,..,.. 9  00 


Prices  subject  to  change  without  not»e* 


11240  W.Olympic  Blvd.,  Los  Angeles.  Calif.  90064  213/477-6701 

931  N.  Euclid,  Anaheim,  Calif.  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 


tEMOVE    ONE    END 
AND    FOLD    BACK 


DETECTOR 
V-5068 

58I4A 


I 


L-502 
12  mH 


LIMITER 
V-507B 
58I4A 


NOTES: 

I      REMOVE    LIMITER    TUBE     V-507 
FROM    SOCKET 

2.  REMOVE    JUMPER    BETWEEN    TERMINALS 
14    AND   15   ON    TB-103 

3.  *_ DENOTES     ADDED    COMPONENTS. 


TO    J5I2-7 

A,F    OUTPUT 


TB-103 


JUMPER  (REMOVE) 

no 


TO    LIMITER 
INPUT 


Fig.  2b,  Diode  detector  modifications  for  product  detection. 


The  last  detector  (V-506B)  has  pins  6  and 
7  of  the  5814  tube  connected  together  to 
form*  a  diode  detector.  Both  the  i-f  signals 
and  the  BFO  are  injected  at  this  point*  This 
serves  quite  well  for  the  reception  of  all 
emission  modes  and  matches  the  voltage 
levels  needed  at  the  limiter  input  circuit. 
However,  since  little  A3  or  MCW  is  ever 
copied,  and  the  limiter  is  seldom  used  and 
had  a  certain  amount  of  attenuation,  I  felt 
that  a  product  detector  would  best  serve  my 
needs.  The  diode  detector  was  converted  to 
a  product  detector  by  lifting  the  cathode  at 
pin  8  from  ground  and  using  the  cathode  for 
BFO  injection.  The  BFO  coupling  capacitor 
(C-535,  12pF)  was  replaced  with  a  330pF 
capacitor  tied  to  pin  8,  The  BFO  voltage 

measured  9V  at  pin  8.  Readjustment  of  the 
BFO  to  zero  beat  the  455  kHz  may  be 
required  because  of  this  additional  loading. 


To  break  the  diode  feature  remove  the 
jumper  between  pins  6  and  7  of  the  detec- 
tor. To  pin  6  add  a  100K  resistor  and  a 
,01juF  capacitor  Connect  the  1  OOK  resistor 
to  a  source  of  B+  which  can  be  found  nearby 
on  a  standoff  binding  post.  From  the 
secondary  of  T-503,  terminal  1,  remove 
C-530  (150pF)  and  L-502  (I2mH).  To 
L-502  connect  the  0.0I//F  capacitor  that 
was  attached  to  pin  6.  Leave  C-530  (150pF) 
attached  at  this  point.  The  other  end  of  rfc 
L-502  runs  through  connecting  leads  to 
terminal  14  (diode  load)  on  TB-103, 
jumpered  to  terminal  15,  and  back  to  the 
limiter  on  the  same  chassis.  To  this  end  of 
the  rfc  install  a  .OOljuF,  600V  dc  capacitor 
to  ground.  The  center  post  of  the  tube 
socket  is  grounded  and  makes  a  convenient 
grounding  point.  Also,  to  this  end  of  the  rfc 
run  a  shielded  wire  to  C-549.  which  is  con- 
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75  THPU   10  METER   DIPOLE 
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nected  to  pins  1  and  2  of  the  limiter  tube. 
Connection  to  C-549  should  be  on  the  side 
opposite  to  the  C-549  connection  to  the 
limiter  tube.  Remove  the  jumper  between 
terminals  14  and  15  (diode  load)  on  TB- 103 
behind  the  receiver. 

Now  for  the  product  detector  grid  circuit. 
With  a  short  jumper  ground  terminal  1  of 
T-503.  Remove  the  lead  from  terminal  2  of 
T-503  that  goes  to  pin  6  of  the  original 
(V506B)  a  small  A7MR  resistor  to  ground, 
and  a  5pF  capacitor  to  terminal  2  of  T-503. 
That  completes  the  product  detector  modifi- 
cation, except  for  repeaking  of  transformer 
T-503  and  removing  the  limiter  tube  from  its 

socket. 

As  before,  with  the  1  00  kHz  calibrator  as 
a  signal  source,  the  measured  i-f  voltage  at 
the  grid  of  the  product  detector  was  3V. 
This  is  only  a  3  to  1  ratio,  which  is  a  far  cry 
from  the  10  to  1  or  better  ratios  normally 
expected  for  best  linearity.  Many  different 
ratios  were  experimented  with  and  the  end 
result  is  a  detector  that  produces  both  AM 
and  SSB  with  only  moderate  distortion  on 
AM.  The  amount  of  audio  recovery  also 
proved  best  with  this  ratiOe  The  added 
conversion  gain  also  added  a  few  more  dBs 
to  the  output. 


Power  Supply 

The  original  power  supply  incorporated  a 
pair  of  26Z5W  rectifiers  tubes.  Some  con- 
servation of  power  and  a  great  reduction  of 
heat  was  gained  by  replacing  the  tubes  with 
solid  state  rectifiers,,  1000  PIV  units  at  2*5A 
only  cost  35^  each,  which  is  a  wise  invest- 
ment The  voltage  increase  through  the 
conversion  to  solid  state  was  slight,  and  no 
effort  was  made  to  change  it. 


Antenna  Input  Alignment 

The  nominal  antenna  input  impedance  is 
125fi«  This  can  be  maintained  and  matched 
to  a  5 OH  antenna  system  using  any  of  the 
various  forms  of  antenna  tuners.  Lacking  a 
tuner,  better  performance  can  be  accomp- 
lished by  realigning  the  antenna  input  cir- 
cuits to  match  your  antenna  system.  I 
happened  to  have  a  small  battery  operated 
100  kHz  oscillator  that  Pve  used  for  antenna 


work  that  is  set  on  the  far  side  of  my 
antenna.  Its  output  is  sufficient  for  signal 
pickup  on  ail  the  ham  bands  up  to  30  MHz. 
This  steady  fixed  signal  source  is  invaluable 
for  antenna  adjustments,  and  for  matching 
my  receivers  to  the  antennas  for  best  sensi- 
tivity, by  this  means  of  starting  at  the 
antenna  and  working  through  to  the  receiver 

a  matched  system  is  achieved. 

Using  this  system  with  the  R-390A  re- 
ceiver is  simple.  With  the  antenna  trimmer 
set  at  zero ,  adjust  the  slugs  and  trimmer 
capacitors  in  the  rf  antenna  input  stages  for 
all  of  the  ham  bands  for  maximum  AGC 
voltage,  as  outlined  previously,  or  for  maxi- 
mum carrier  level  meter  readings.  The  an- 
tenna trimmer  does  tune  out  the  reactances 
encountered  at  this  QTH  using  trap  vertical 
antennas.  The  improved  signal  to  noise  ratios 

are  well  worth  the  work  involved. 

Performance 

First,  let  me  stress  the  importance  of  any 
receiver  that  has  a  fixed  frequency  calibrator 
and  an  tCS"  meter  indicator,  as  a  means  for 
judging  receiver  performance  over  prolonged 
periods*  As  time  progresses  a  receiver's  per- 
formance can  be  expected  to  fall  off  as  tubes 
and  components  age,  When  I  first  received 
my  R-390A  I  recorded  the  carrier  level 
readings  of  the  100  kHz  calibrator  every  100 
kHz  from  500  kHz  through  30  MHz.  When 
atmospheric  conditions  prevail  to  a  point 
that  you  begin  to  doubt  whether  or  not  your 
receiver  has  lost  its  sensitivity,  it's  then  only 
a  matter  of  referring  to  the  original  list  of 
level  readings  to  make  this  determination, 
With  the  R-390A  these  readings  will  average 
approximately  50  dB  throughout  its  spec- 
trum range*  Lacking  suitable  test  equipment, 
such  as  a  calibrated  signal  generator  and  a 
distortion  analyzer,  performance  could  only 
be  judged  against  before  and  after  modifica- 
tions, and  against  a  comparative  per- 
formance of  other  receivers  that  have  been 
in  the  shack  from  time  to  time*  Splitting  and 
swapping  antennas  between  the  two  re- 
ceivers, and  peaking  each  set  to  the  same 
signal  has  shown  that  the  R-390A  has  better 
sensitivity,  better  selectivity  and  is  more 
versatile   than   anything  compared   with  so 

farP 
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to  2  meter  mobile. 

The  Hy-Gain  270  is  specifically  designed  to  solve  the  problems  of 
gain  2  meter  mobile  antennas,  hard  tuning,  high  VSWR,  poor 
pattern  due  to  irregular  ground  plane,  and  fade  from  whip  flex. 

The  all  white  fiberglass  and  chrome  design  develops  6  db  gain 
through  the  use  of  2  stacked  5/8  wave  radiators  with  a  self- 
contained  1/4  wave  decoupling  system.  Because  the  Hy-Gain  270 
operates  independent  of  the  car  body  ground,  you  get  minimum 
pattern  distortion  for  maximum  range  in  all  directions.  Independence 
from  the  car  body  also  means  the  end  to  tune-up  problems.  The 
fiberglass  design  solves  the  fading  problem  due  to  upper  whip  flex. 
Since  the  antenna  and  feedpoint  are  seaied  in  fiberglass,  the 
Hy-Gain  270  will  deliver  top  performance  year  after  year  without 
loss  due  to  corrosion.  The  Hy-Gain  270  can  be  mounted  anywhere 
...bumper,  cowl,  deck  or  mast... for  fixed,  land  mobile  or  marine 
service  using  Hy-Gain  mounts  listed  below. 

•  6.0  db  gain. 

•  250  watt  rated. 
.  144-148  MHz. 

•  VSWR  less  than  1.5:1  at  resonance,  6  MHz  Bandwidth. 

•  96"  whip  height. 

•  No  pruning  required,  completely  factory  tuned! 

•  50  ohm  input. 

•  3/8  x  24  standard  mobile  thread. 

•  Comes  with  18'  coax  and  PL-259  connector. 

Order  No.  270 


Mounts —  Universal  No.  271 

Flush  Body  No.  499 
Bumper  No.  415 

Get  maximum  range... get  a  Hy 

For  prices  and  information, 
contact  your  local  Hy-Gain  i 

distributor  or  write  Hy-Gain.  ' 


-Gain  270! 


EE 


Hy  Gam  Electronics  Corporation;  8601  Northeast  Highway  Six;  Lincoln,  NE  66507,  402/464-9151;  Telex  48-6424 
Branch  Office  and  Warehouse;  6100  Sepulveda  Blvd..  #322:  Van  Nuysn  CA  91401.  213/785-4532:  Telex  6S-13S9, 
Distributed  in  Canada  by  Lectron  Radio  Sales,  Ltd.;  211  Hunter  Street  West;  Peterborough,  Ontario. 
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Jack  Spillane  W7UGV 
201  0  N.  IV.  60th 
Seattle  WA  98107 


R-392 


ON 


THE 


I  recently    purchased  an    R-392   and    have 
been   using   it   as  a  second  receiver  for 
several  months. 

The  R-392  is  a  triple  conversion  receiver 
with  a  tuning  range  from  500  kHz  to  32 
MH2,  This  range  is  covered  in  one  megahertz 
steps  except  for  the  first  band  which  covers 
500  kHz  to  1  MHz.  The  calibration  accuracy 
is  300  Hz, 

Power  Supply 

The  R-392  requires  28V  dc  approxi- 
mately for  both  the  filaments  and  plate 
supply.  The  total  current  required  is  3  amps, 

FILE  THESE  AREAS  DOWN  1/8  IN.  TO  FIT. 


The  power  supply  uses  a  27V  transformer 
with  a  rating  of  at  least  3  amps. 

The  regulator  is  a  Darlington  pair  con- 
sisting of  Ql  and  Q2,  The  base  of  Ql  is 
controlled  by  a  27V  zener  diode-  This  sets 
the  output  voltage  at  the  emitter  of  02  at 
somewhat  less  than  27V.  Q2  is  heat  sunk  to 
the  chassis  using  a  mica  washer,  Q2  is 
mounted  with  a  mica  washer  on  its  own  heat 
sink  (a  Motorola  HEP  500  unit),  This  heat 
sink  should  be  mounted  in  a  vertical  position 
with  the  fins  at  right  angles  to  the  top  of  the 
chassis.  Mount  Ql  and  Q2  using  silicone 
grease. 

Power  Plug 

The  power  plug  I  purchased  would  not  fit 
the  receiver.  I  modified  the  plug  by  filing 
away  part  of  the  lower  part  of  the  case  as 
seen  in  Fig.  1.  The  plug  is  labeled  FRANK 
UW13020Fal3. 


Audio 

The  audio  output  impedance  is  600£2.  I 
use  a  speaker  system  with  a  5QO£2  to  4f2 
transformer  installed  in  the  speaker  cabinet. 
Fair  Radio  Sales  Co.,  P.O.  Box  1105,  1016 
E.  Eureka  St.,  Lima,  Ohio  45802,  sells  the 
LS-166/U  speaker  recommended  by  the 
R-392/URR  manual. 


Figt     J  .     Modification     to     power    plug    marked 
FRANK  UW132QFA13, 


Controls 

Most  of  the  controls  are  standard  on  any 
communications  receiver.  The  controls 
covered  here  are  peculiar  in  the  R-392. 
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FUNCTION  SWITCH 

Off  -  Power  off. 

Normal  -  Power  on. 

Limiter  -  Noise  limiter  on. 

Net  -  Defeats  transmit /receive  relay. 

SQ      Squelch.  Received  carrier  trips  relay  to 

turn  on  receiver  audio.  The  squelch  level  is 

controlled  by  the  rf  gain  squelch  thresh. 

AGC  SWITCH 

Off  -  Removes  AGC  voltage    from    receiver 

grids. 

On  -  Places  automatic  gpin  voltage  on  the 

receiver  grids. 

Cal  -  In    the    CAL   position   the    100   kHz 

calibration    signal    is    turned    on    and    the 


CALIBRATION 

Example: 

Calibrate   to  the  nearest 

quency  of  7200  MHz. 


100  kHz   the  fre- 


1 .  Turn  AGC  switch  to  CAL. 

2.  Turn  on  BFO  and  set  BFO  to  0, 

3.  Set  MegaHertzdial  to  7. 

4.  Set  kiloHertz  dial  to  200. 

5.  Zero   beat   the    100  kHz  signal  with  the 
kiloHertz  diaL 

6.  Lock  the  kiloHertz  dial 

7.  Push  in  and  adjust  the  dial  zero  to  the 

nearest  100  kiloHertz. 

8.  Unlock  dial  zero. 

9.  Turn  AGC  switch  to  AGC. 


Fig.  2.  R-392/URR  power  supply. 


receiver  input  is  removed  from  the  antenna 
input  connectors  by  a  relay. 

DIAL  LOCK 

Locks  the  kHz  dial 

DIAL  ZERO 

When  pushed  in  and  turned  this  allows  the 
kiloHertz  dial  to  be  moved  a  small  amount 
when  the  dial  lock  is  on. 

IF    OUT 

455  kHz  out  for  i-f  type  FSK  RTTY 
converter  (possibly  the  CV  278  frequency 
converter)  this  output  could  feed  an  external 
i-f  amplifier  with  a  455  kHz  filter  and  a 
product  detector. 

TUNING 

Example: 

Let  us  say  we  want  to  receive  on  the  40m 

band  on  7.250  MHz. 

1 .  Set  the  MegaHertzdial  to  7. 

2,  Set  the  kiloHertz  dial  to  250. 


1  would  recommend  the  purchase  of  an 
instruction  book  for  the  R-392/URR  re- 
ceiver. This  manual  will  give  you  complete 
information  on  repair,  alignment  and  opera- 
tion. 

Parts  List 

Si  —  toggle  switch. 

F1  —  1 .5A  sfow  blow  fuse. 

F2  —  5A  fast  blow  fuse, 

T1   —  Fair      Radio      Sales      Co.,      Part      No. 

5950*645-3854.  26.4  V  @  3,04 A. 

D1-D4-6A  100  Piv.  HEPR0101 

CI  -4000fiF  50V, 

C2-  100JUF  50V. 

R1  -  470fi2W. 

R3  -  1000fi2W. 

ZD1  -  27V  zener  diode  HEP  60S. 

Qt,  Q2  -  RCA  SK  3027  or  HEP  704. 

J1  —  Phone  jack. 

P1  -  R392/URR  power  plug,  Fair  Radio  Sales  Co. 

Quantity 

2  —  HEP     450    transistor     mounting     kit     (mica 
washer,  socket  and  screws), 
1  -  HEP  500  heat  sink. 

1  —  Tube  of  silicone  grease. 

•  .  .  W7UGV 
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Waiter  S.  Schopfer  W2FS0 
108  Ellsworth  Avenue 
Harrison  NY  1  0528 


SUP 


SELECTIVE 


CW 


TRACKING 


(!ut  down  drift,  enhance  your  si*rnal-tQ-noi$e  ratio  and  reduce 
QRM  —  all  in  one  package. 


For  years,  the  mosl  widely  used  method 
of  obtaining  selectivity  for  the  recep- 
tion of  CW  has  been  the  reliable  and 
effective  single  crystal  filter.  Versions  of 
these  filters  are  found  on  most  quality  CW 
receivers.  A  CW  crystal  filter  can  provide  a  3 
dB  bandwidth  of  between  20  and  400  Hz  at 
455  kHz.  The  usefulness  of  this  narrow  band 
characteristics  of  a  crystal  has  been  well 
proven  during  the  course  of  modern  ham 
radio.  By  limiting  the  bandwidth  to  the 
amount  necessary  for  optimum  signal  reada- 
bility, the  signal-to-noise  ratio  can  be  greatly 
enhanced  and  QRM  drastically  reduced.  In 
order  to  keep  the  CW  station  tuned  in  at 
maximum  strength,  the  receiver  must  be 
stable  and  the  operator  must  retune  to 
compensate  for  the  slight  drifting  present  in 


most  ham  receivers.  Older  receivers  using 
vacuum  tubes  must  be  warmed  up  for  15 
minutes  or  so  to  obtain  low  drift.  The 
diagram  in  Figures  la  and  lb,  show  the 
effect  of  slight  mistuning  or  receiver  drift  on 
the  strength  of  a  CW  station. 


-ZQHz 

0  08 
-3DB 
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* 


CRYSTAL  PASSBAN0 


24DB 


I 
J L L 


t 


455  KHz 


Fig.    la. The  effect  of  slight  mistuning  or  receiver 
drift  on  the  strength  of  a  CW  station. 
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CUSTOM   SYSTEMS 

KITS*  ACCESSORIES 


ELIMINATE  IGNITION  NOISE 

ELECTRO-SHIELD® 

YOUR  ENGINE 
from  S44-95 


ESTES  ENGINEERING  CO. 

543  W.  184th  St.,  Garden*,  Calif.  90241 


For 

FREQ. 
STABILITY 

Depend  on  JAN  Crystals. 

Our  large  stock  of  quartz 
crystal  materials  and  components  assures  Fast 
Delivery  from  us. 

CRYSTAL  SPECIALS 

2-METER  FINfl  for  most  Transceivers     ea.  S3. 75 
144*148  MHz—  .0025  Tol 

Frequency  Standards 

100  KHz  (HC  13/U)  4.50 

1000  KHz  (HC  6/U)  4.50 

Almost  all  CB  Sets.  Tr.  or  Rec.  2,50 

(CB  Synthesizer  Crystal  vu  request) 

Any  Amateur  Band  in  FT-243  1  50 

(80  meter,  $3.00  -  160  meter  not  avail.)  4/$5.00 
For   1st   class   mail,   add   20c   pet   crystal.    For 
Airmail  add  25c.  Send  checK  or  money  order. 
No  dealers   please 


Division  of  Bob  Whan 

&  Son  Electronics.  Inc 

2400  Crystal  Drive 

Ft    Myers    Flonda 

33901 

All  Phones 
(8131  936-2397 


Send    10c   for   new   catalog   with    12   oscillator 
circuits  and  lists  of  frequences  m  slock 
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-24DB 


fi 


40  Hi 


©REL&TrwE   STRENGTH  WHEftl 
SIGNAL  IS  eXACl    •    N  CfN" 
TER  CRYSTAL  PiSSBAND 

®  SIGNAL  STRENGTH  WiTH 
4QHr   W.-S-TUNING 


Fig.    lb.    Results  of  mistiming  or   receiver   drift 
causing  24  dB  signal  strength  reduction. 

Fig.  I  a,  shows  a  representation  of  a 
typical  single  crystal  filter  bandpass  charac- 
teristic. Note  that  on  either  side  of  the  peak, 
the  response  falls  rather  rapidly  (12  dB  per 
octave).  At  plus  or  minus  40  Hz,  the 
response  is  down  24  dB.  Consequently,  a 
slight  mistiming  or  receiver  drift  causes  a  24 
dB  signal  strength  reduction  as  shown  in  Fig. 
lb.  The  operator  must  then  adjust  the 
receiver  tuning  in  order  to  move  the  40  Hz 
up  into  the  maximum  response  of  the 
crystal. 

One  can  now  ask  the  question:  How  can 
the  signal  be  automatically  positioned  at  the 
maximum  response  point  of  the  filter  regard- 
less of  receiver  drift? 

One  rather  infrequently  used  technique 
for  obtaining  high  selectivity  which  has  been 
known    for    some    time,    is    the    capacitor 


SIGNAL 

INPUT 


R 


•© 


r 


c? 


€l 


C3 


C4 


OUTPUT 


Fig,  2.  Network. 

sampling  technique  .  Fig,  2,  shows  a  net- 
work consisting  of  a  resistor,  4  capacitors, 
and  rotary  switch.  (Any  number  of  capaci- 
tors greater  than  2  can  be  used.) 

The  rotary  switch  is  only  a  convenient 
representation  of  electronic  switching. 

Assume  that  the  switch  is  rotating  at  a 
frequency  of  say  1000  Hz.  Let  us  look  at  the 
output  of  the  network  when  the  input 
frequency  matches  the  frequency  of  switch 
rotation. 

If  the  R  and  Cs  are  large  enough,  a 
capacitor  will  charge  up  to  the  average  value 
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CHARGE  IT 
ON 


master  charge 

THE  INTERBANK  CARD 


CALL 


TOLL 

FREE 

NUMBER 

(Continental  48 

800 
325-3636 

MO  CUSTOMERS  CALL 

314-993-6060 

COLLECT 


CHARGE  IT 
ON 


BankAmericard 


"we&ome^m 


CALL 


TRADE 

ON 

NEW 


CALL 

Bill  Du  Bord,  W0KF 


TRADE 

ON 
USED 


(9  A.M.  —  5  P.M.  Central,  Closed  Sunday  and  Monday) 

FOR 

A  SQUARE  DEAL 


ON 

DRAKE 

TEMPO/ONE 

HALLICRAFTERS 

CLEGG 
STANDARD 


YAESU 

SWAN 

COLLINS 

KENWOOD 

REGENCY 


We  carry  all  major  brands  and  a  large 
stock  of  used  reconditioned  equipment 

SEND  STAMP  FOR  USED  LIST 

HAM  RADIO  CENTER  INC. 


8342  OLIVE  BL. 


ST.  LOUIS,  MO  63132 


AUGUST  1974 
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CW  FILTER 


N*w   Wod*l   CWF  2BK-S19  95 

xse       P.:iw     include 
$1  00  jjovi*^ 


ftfOOtl  CWf-2- 112  95     Kit 

St  *  95  Wrea    twins    guar*nTw) 


*  C*i  Rjnor  Sharp  select  <t»It   from  Any  receiver  «r   I  ran  securer 

*  EilfemUl  higti  sfciM   rejection 

*  On&iicfllly  reduces  all  background  noise 

*  No  audible  ringing 

*  Uo  iTnpednncc  matching 

*  Ullre  modtfft  ICUve  hilar  design  treat  IC's   lor  *uper  High  parlormance 

We  ha*£  «iti«!  w»  tnrnfr  a.  lt,t  lifijsl  CV^  '  ibte  «*">  **tfe    Tn*  SO  Hi  seiec? 

if  is  iieep  uttad  ita^fls  *n'  anew  you  id  p»ch  out  one  signal  and  turn  matt  *H 

}**V  4nd  QRN    s^mpjr  plug  n  *mo  me  ftfmtti        -  or  connect  •:  to  ihe  spaafcat 
teummai^  of  any    nKCJwer  or  tfifnotiv**   and    us*   tiMtfphones     &malt   speafcei 
tpejiMif  #ir&i,r.pT    B#it«f  vei    ctjrmael  >t  tot***n  ar-T  autfio  stages  to  lake  aava-mage 
oi  ine  bui't  in  recenref  audio  afTiplifita* 

Buiid  i*e  ?'i3    CWF  2  pc  card  mid  your  rjtci  ir  gel  the  self  contained  and  read? 

io  use  CWF-2BX  and  plug  liil 


SPECIFICATIONS 

BanOwiOTh    80  hj    no  m    tgo  Hz  is*<Kh  Kfectaciet 

SKJ«T  REJECTION     *(  !«air  00  dfc  do*n  1  octane  from  center  frequency   lor 

§0  M;  b&ndW'dtH 
CENTER  FREQUENCY     750  h.- 
INSERTIQN  LOSS    None    Typ,c*i  gam  i  J  »t  180  Hi  BW,  I  5  at  UQ  H*  BW.  2  4 

at  BO  Hz  BW 
INDIVIDUAL  STAGE  Q    4  (mrninwes  ruiginQt 
IMPEDANCE  LEVELS     No  impedance  matching  required! 
POWER  REQUIRED     CWF-2  6  vollB  [2  ma.)  to  30  veils  [8  ma. I     CWF  2BX 

Standard  §  yoi|  iran&retor  radio  batter, 
DIMENSIONS    CWF-2  2*3     PC  board .    CWF  2fl*  i^lN  16 

ttjiiic*  wmfiie  srtel  too    white  ainnvmum  octtom,  rubber  feet  I 


TR¥  mis  fantasize  CW  hie-  *j  don  T  ift*n»  ,1  is  the  best  you  h»i»m  e-er  used, 

ask  lor  your  money  back    we  *di  ctieeriuiiv  refund  <1    These  I « iter*  carry  a  lull 
one  yea>   warrant* 

Win  lor  PHEE  EHDthtirft  #Hfl  ffl»«Hin«  ihi  rtparti.  OiNpi  IC  active  Til  Iff*  tvailsbl*    CW  mlm  f  i  I  r  «■  ,1'  •,mM7~\t 
lorn  path   Mgh  pwi,  »nfl  wicj>  b«rtdp«i>  llllftra,  Audio  ampllliiti     VI,  t.  3  Wlltl    CtyMftl  ciNhnlar 


MFJ  ENTERPRISES 

P    O    Bob  494,  Wistiilippi  Slat*.   MS  39762 


FM  Schematic  Digest 

A  COLLECTION  OF 

MOTOROLASCHEMATICS 
Alignment,  Crystal,  and  Technical  Notes 

covering  1947-1960 
1 36  pages  1 1  %"  x  17"  ppd  $6.50 

S.  Wolf 

Box  535 

Lexington,  MA  02173 


WORLD  QSL  BUREAU 

5200  Panama  Av*„  Richmond  CA  USA  94804 

THE  ONLY  QSL  BUREAU  to  handle  all  of 
your  QSL 5  to  anywhere;  next  door,  the  next 
state,  tho  naxt  county,  tha  whole  world.  Juft 
bundle  them  up  (please  arrange  alphabetically) 
and  send  them  to  us  with  payment  of  Qf!  each. 


Isolated  -  Pad  -  Drill  *  Mill 

Precision  circuit  board  construction 
without  etching.  Fiti  hand  drill,  electric 
driiL  Simple,  last,  economical,  i**e. 
Sizet  .20.  .15,  10  inch  dia 
With  replaceable  ^60  drill. 

56.95  ea. 

Calif .  residents  add  5%, 

"SI   a  FSTAHLERCo 

PO  BOX  354  CUPERTINO.  CALIF  95014 


INPUT    SIGNAL 


OUTPUT 


I  VC4^1      | 
ZZZZZZZ2 

Fig.  3.  Complete  cycle  of  switching* 

of  signal  voltage  it  sees  when  it  is  connected. 
This  CI  charges  to  zero  volts  because  it 
always  sees  an  equal  amount  of  positive  and 
negative  voltage  when  it  is  connected-  C2 
charges  to  nearly  the  peak  value  of  the  sine 
wave.  The  resultant  of  complete  cycle  of 
switching  is  shown  in  Fig.  3.  When  the 
switch  rotation  frequency  or  the  input  signal 
frequency  is  changed,  the  response  falls  off 
at  a  rate  of  6dB  per  octave.  The  bandwidth 
of  this  type  of  filter  is  determined  by  the  RC 
time  constant.  The  greater  the  R  and/or  Q 
the  narrower  the  bandwidth.  Extremely 
narrow  bandwidth  can  be  obtained  as  low  as 
1  Hz  at  1  kHz.  The  center  frequency  of  the 
pass  band  is  equal  to  the  frequency  of 
rotation  of  the  switch- 
It  now  becomes  clear  as  to  how  the 
tracking  capability  is  obtained.  One  merely 
has  to  use  a  Voltage  controlled  oscillator 
(VCO)  to  drive  the  capacitor  switch  and 
phase  lock  the  VCO  to  the  input  signal  as 
shown  by  the  block  diagram  of  Fig,  4, 

The  dual  flip  flop  and  the  7402  decoder 
turn  transistors  Ql  through  Q4  on  in 
sequence  and  thereby  connect  the  capacitors 
in  the  circuit  in  sequence.  The  action  as 
explained  earlier  forms  a  narrow  band 
network  between  the  receiver  af  output 
and  the  headsets.  A  small  amount  of  signal  is 
picked  off  at  the  filter  output  by  resistor 
network  Rl  and  R2  and  is  compared  to  the 
flip  flop  divider  output  by  the  phase 
detector   FET.  The   resultant  difference  dc 


52 


73  MAGAZINE 


voltage  is  amplified  and  slaves  the  VCO 
frequency  to  be  exactly  4  times  the  input 
signal  frequency.  Capacitor  CI  is  used  to 
hold  the  VCO  on  frequency  between  dots 
and  dashes.  Thus,  any  slight  drifting  of  the 
ijiput  signal  frequency  will  pull  the  VCO 
(and  the  pass  hand)  along  with  it. 

Refinements     can     be    added.     Resistor 

R  can  be  varied  to  adjust  the  filter 
bandwidth  for  optimum  readability.  The 
filter  peak  can  be  swept  up  and  down  by 
feeding  a  positive  or  negative  current  into 
point     A.     This     feature     is     handy     for 


SIGNAL  INPUT 
FROM  RECEIVER 
AF  OUTPUT 


OUTPUT  TO 
HEADSET 


1^2  7473 
($~K  F/FJ 


i/Z   7473 
(C-K  F/FJ 


MA74! 


r 


PHASE 
DETECTOR 


R2 


Fig.  4.  Phase  locked  VCO  to  the  input  signal. 

roundtable  QSO's  where  the  other  stations 
may  be  on  slightly  different  frequencies. 

The  filter  network  has  a  tendency  to 
respond  to  harmonics  of  the  desired 
frequency.  To  minimize  -this  effect,  low  pass 
filters  can  be  used  ahead  of  and  after  the 
switched  capacitors  network.  The  output 
low  pass  filter  can  also  be  used  to  smooth 
the  output  shown  in  Fig,  3,  into  a  sine  wave. 

An    experimental    unit    was   constructed 

and   the   results  were   excellent.  This  is  the 

first  CW  filter  I've  seen  where  the  pass  band 

can   be   made  as  narrow  as  desired  without 

oscillation.  It  can  be  made  narrow  to  a  point 

where    the    dots    and    dashes    actually    run 

together  even  at  slow  speeds.  Perfect  tuning 

is  always  maintained   by   the   phase   locked 

loop. 

W2FSO 


#  *  . 


TOUCH- TONE  DECODER 


Dual  tone 
decoder  decodes 
one  Touch-Tone 
digit. 

Available  for  1, 
2,  3,  4,  5,  6,  7, 
8,  9,  0,  #,  *  and 
other  dual  tones 
700-3000  Hz. 

Latch  and  reset 
capability 
built-in. 


•  COR  control  built-in. 

•  Relay  output  SPST  !4-annp. 

•  Octal  plug-in  case. 

•  Compact  1-yi"  square,  3"  high, 

•  Free  descriptive  brochure  on  request. 

T-2  Touch-Tone  Decoder  .,,  $39.95  PPD. 

Specify  digit  or  tone  frequencies. 

(Include  sales  tax  in  Calif  J 


OUR  OWN 


+t, 


** 


D.C.  VOLTAGE;  7  RANG 
UP  TO  lOOO  VOLTS 
A. C.  VOLTAGE;  A    RANG 
UP  TO  lOOO  VOLTS 


MT- 


$49.95 


QUEMENT  ELECTRONICS 
1000  SO.  BASCOM  AVE. 
SAN  JOSE,  CA.    95128 


AUGUST  1974 
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INTERNATIONAL  ELECTRQNIC5  UNLIMITED 


lire  j|  \i 


■  k  \IM)  C  IKC  MIS 


7400 
7401 
7402 
7401 
7404 
7405 
7406 
7407 
740fl 
7409 
7410 
7411 
7413 
7415 
7416 
7417 
7420 
7421 
7421 
7425 
7426 
7427 
7430 
7412 
7437 
743fl 
7440 
7441 
7442 
7443 
7444 
7445 
7446 


7447  1.45 

7448  150 

7450  09 

7451  32 

7452  32 

7453  32 

7454  4> 
7460       .30 

7464  .4r. 

7465  .45 

7472  .45 

7473  .55 

7474  ,55 

7475  .95 
74  76  .SS 
74B3  1.2S 
7456  .55 
74*9    3.25 

7490  1,25 

7491  1.40 

7492  1,05 

7493  IDS 

7494  1  10 

7495  1.05 

7496  1  .05 
74100  1.65 
74105  ,55 
74107     .55 

74121  .65 

74122  .55 

74123  1.15 

74125  69 

74126  .95 


LOW  POWER  TTi 

74L00  40  74L51 

74102  .40  74L55 

74L03  .40  74L71 

74L04  .40  74L72 

74L06  .40  P4i73 

74110  .40  74L74 

74L20  .40  74L7B 

74L30  .40  74L65 

74L42  1.75  74L86 


74141  1.25 
74145  1  25 
741  SO  125 
74151  1  05 

74153  1  4S 

74154  1.75 

74155  1.35 

74156  1.50 

74157  1.50 

74161  1.65 

74163  1.80 

74164  2.95 

74165  2.95 

74166  15S 

74173  1.95 

74175  1.95 

74176  .95 

74177  95 
741C0  1.15 
74101  4.25 

74162  1  10 
741AS  2.50 

74190  1,65 

74191  1.6S 

74192  1.65 

74193  1,65 

74194  1.65 

74195  1J5 

74196  135 

74197  1.15 

74198  2  50 

74199  250 


74L90 

74191 

74L93 

74L95 

74LI64 

74L165 

74L9A 


SPEED  TTI 


HIGH 

74  MOO 
74H01 
74H04 

74H08 
74H10 
74H11 

74  H20 

8000  SERJES 

0091 
B092 
«093 
8094 
8095 
»121 
8123 
SI  30 
8200 
8210 


74H21 

J7 

74H55 

.45 

74H22 

,37 

74H60 

.45 

74H30 

.37 

74H61 

.43 

74H40 

J7 

74H62 

.45 

74H50 

.37 

74H72 

,60 

74H52 

.37 

74H74 

,70 

74H53 

45 

74H76 

,70 

TTL 

3214 
3220 
8230 
6301 
8109 
8312 
8520 
8551 
8552 
8554 


(  M  ()  S 


BHTO 
8811 
8812 
8822 
8830 
6831 
8836 
8810 


74CO0 
74C02 
74C04 
74C08 
74C10 
74C20 
74C42 
74C73 


,85 

74C74     1.50 

74C162  3.25 

.65 

74C76     1.70 

74C163  3.25 

.95 

74C107  1.50 

74C164  3.50 

.95 

7IC1S1  2.90 

74C173  2.90 

.85 

74C154  J.50 

74C192  3.25 

.85 

74C157  2  25 

74CT95  3,00 

2.1S 

74C160  3.30 

80C97    1.50 

1.70 

74C161  3  25 

4<MM1  SIKH  ^  Kl  VI CH  IV  AIIM 


CD4001 
CD  4002 
CO4009 
CD  40 10 
C  040 11 

CD4012 


CO4013 

150 

CD4025 

.65 

CD4016 

1.50 

CD4027 

US 

CO4017 

2.95 

CD4030 

.65 

CD4019 

1.35 

CD4035 

2.85 

CD4022 

2.75 

CO4023 

.65 

Ml  MURIb 


1101  25f  tut  RAM  MOS 

1103  1024  bit  RAM  MOS 

S260  1024  bit  RAM  Low  Power 

7489  64  hit   RAM  TTL 

B223  Programmable  ROM 


TTI 

7400  Quad  1  inpiJl    NAND  gale 

7Jt»4   He*  inverter 

74  ID  Triple  3  input  NAND  gate 

7 Mi)   Duji  4  inpul  NAND  gate 

7438  Quad  2  input  NAND  buffer  O.C 

74-10  Dual  4  input  butler 

7441  BCD-to-decffl!  decoder,' dnv.  O.C, 

7453  Eipandabte  anD-OR  INVERT  git* 

7460  Dual  4  input  expander 
74123  Rptrig.  monoMabie  muliivib  ttr/dr    89  ea 
LED  DISPLAYS 

MAN  2  tvpe  .32"  Red  Alpha  Numeric       595  ea, 
MAN  7  (ype  ,27*  Red  7  Segment  l  95 ea 


5001      LSI     CalculilOr  Chip  (40  pinl 

Wilh  dala  — 


(  \l(  Ul  A  TOR  t  HIPS 


>MJ1    hi  hi  Cm  Add,  lublr,  ftiiilL  A  d**..  12-diR. 
Dju  ivpplred  vnrh  chip  it, 

Diti  on>y — **funcut>fe  *im  purchn*  1. 

5O0J  Lii  tlmilf*  to  5W1  nt    dr   tor  better* 
opwil*d  -  DaU   iuppt<ed    *ith    rtwp 
Din  rmly  —  K*1imdjfe4e  with  purchne  l  DO 

5005  ISI  (2ft  piol  full  *  (unrt-  m*m.  l2^di(t-  ditpl  & 

t*\t   7  w-R  mtlph   uuip    r»JU  luppl.  w/rhJp  10  95  ea. 
Dill  only  —  Mundflblr  with  purcbiie  1,00 

MM5H&  10  fin.  6-dl«.r  ftdo\  nubtr.,  muU.r  dJv.      4  9S  ea 


OKrll    \l    (l()(k< 


VW   Silt   Je-pif^  any  readout  Wi*  BCD 

with  ip«.  fh«f  1195  m 

MM   ill  2   24-pm  *nr  re*doui  4  dipt  »pp*  outpui 

ftC0  with  ipec  theet  8  95  n 

MM   511  i   Jfl-pin  »ny  readout  <■  difftf  Ippt 

SCO  *«th  tp«    *hwt  10.95  «4. 

MM   5J14  24  pin  LfD-lncjrKJf'treni  reartDui 

6  diRii  with  ip«.  ih#rl  10,95  e j. 

MM  5J1G  40-pin  notm.  Jl*tm  j^i  snooze  aknn-f'rritr 

TJ  pr  24-hr.  opvr *t.  wilh  ipec.  ihtH         1S.15  e*. 


in>' 


[MVIOfi  VivhJ*   rrd    TO    IS  25ei 

Myso  AhjaI  leadt  mittarmn*  domr     25  n  '  0O 

>20  lumbo  cW  daTD?  vmble  nd     IS  **  1/UOO 

Lv'N  Irrtrj  rm]  ii^mMci  diff  dmrw  44>h 


LINEAR 

12-t     Quid  op  amp  C4-741tl  DIP  51-39*8- 

351      Dual  peripheral  driver  mDiP  .39  ea. 

180     2  watt  audio  imp  DIP  1.49  ea, 

5fc5     Phase  locked  loop  DIP  2.49  rfl 

1900  Quad  amp  DIP  .65  ea, 

Bill  Programmable  ROM  TTL  DIP  5.95  ea. 

80  38  Vol  tag?  controlled  oscillator  - 

iine-tquare-iriartfle  output  DIP  5.95  ea. 

MCD2  Opto  nolator  -  diode  i  19  ea 

MCT2  Opto  twlatof  -   tranttttor  .89  ea. 

add,  subtract,  multiply  &  divide 
13,95  6*. 


UM\M  IMI  (.K  VIM)  (  IR(  UHS 


DIsI'l-WS 


MANl  Type  red,  7  legmenf  .170 

HAN3M  Type  red  7  t*J    HT'       1.73** 

MAN4  Type  red,  7  teg,  190"  2.35  ea 

MANS  Type   grn.  7  »eg  ,370"  4.75  (4 

MAN  7  Type(5LAUf*d7K&   2.50  ea 

MANi  Type  yr=l,  7  ir*.  ,270"  5.50  ci 

D1707  Type  (MAN  IRepl.)       ISO  ea 


npro  ISOLATORS 


].§5ea 

4/4.45 
4/  7.M 
4/15,75 
4/  7,95 
4/16.95 
4/13.00 


MCA1 2*30 
MCD  2 
MCT2 


Darlington  95  ea 

Diodes  1  95  ea 

Transistor  1  45  ea 


\M    II JC  kilt   I  (  l(  H1^ 


J900 
i905 
75K 
752S 
?1U 

tjoia 

'11,1.! 

7US1 

.>! 
TS491 

?sm 

Ftetsc 
Add  f 

tach 


Pa\  V  Ktg  nuper  72J\ 

TO'S 

S      ')'»N 

Hi  potior mjrm*  AMP 

MINI  DIP.  TO- 1 

4)«f 

VaJU^#  Folld^er 

TOS 

4SrJ 

NeKiiiw  voluice  fte^vl 

TO-S 

1  2Srj 

Positive  Vottife  Keppil. 

TO 

1  2  »  ea 

Dp  AMP  (lypcr  741) 

mini -DIP,  TO-5 

*%** 

Mi c TO  Ptrww*  Op  Amp 

MWH  PIT 

1.2*  " 

S  V  RpRuUlor 

TO-5 

l.Uej 

5  V  1A  KrKuLilor 

lO  1 

1.9S  pj 

VohiK?  ttil  t*rr  Op  Amp  TO 5 

141  ei 

Me  ptri.  Volt.  Compjitr. 

MINI  DIP,  TO-5 

1 .25  PJ 

Hhipetd  Dual  Comjurir. 

DIP 

ib^ea 

-5,2  V  Ntfcn  Ri-uul*laf 

TO-3 

1,95  r» 

-IS  V  N*R    ki'nulaicji 

TO- J 

1.95  el 

Quad  Op  Amp 

OtP 

2  25  M 

Quad  Cnmpjrator 

DIP 

2.S0  ea 

Pot.  voll-  Ri?K 

[fcV-ftV-12V"l5VTflV-24Vy  TO- 230 

1.25  pj 

ACC   Squekh  AMPL 

TOS  of  DIP 

l^fi 

AF-IF  Sin  p-dr<«<iOir 

DIP 

-ISea 

vvi.FM/^B  Strip 

DIP 

160  m 

Pot  Vol!    KetuEjtpr 

MINI-DIP 

Mm 

2W  Stem  tmp 

DIP 

2.75  e* 

2  Will  AudiO  MS 

DIP 

1.75  e* 

.6W  Audio  amp 

MINI-DIP 

l-7Sem 

Lcrw  Nrfni*  Ov*l  Pi*.An»p  QlP 

2.2S  ea 

tow-Notie  Quel  Pre-Anip  DIP 

Z25  fi 

Prec  VdILaat  RrRuiaiar 

DIP 

9S  n 

Timcf 

MINI-DIP 

1.25  pi 

RF  If  Amp 

MINI  DtP 

,S9na 

Opcrilmrt4l  AMpL 

TO-S    or    DIP 

.45  pi 

L. uj.il  liiifcrertt.  Compar. 

DIP 

J9P4 

Volliftr  Ki'^iHjUjr 

DtP 

75  pj 

DlhI  Hi  Pffl  Dp  AMP 

DIP 

12S  pj 

Comp.  Op  AMP 

MINI-DIP.  TO-5 

45  e* 

Dual  7a  1  Op  Amp 

TO-5  or  DIP 

,95  e* 

Freq    Adr   741 

MINI-DIP 

45  r* 

Stereo  Pre-Amp 

DIP 

^fj 

FM  Mulpic  Stereo  Omod 

IMP 

1.50  pj 

FM  M^tpi  Stereo  Oernod 

DIP 

.95  e* 

Dval  Com  Op  Amp. 
Dual  LM  2T1  VoU   Ct>mp 

MlMf-DtP 

",  P* 

DIP 

2  «  M 

TV'-FM  Sound  Syitem 

DIP 

CJ 

>MDet   IM1R&  Audio 

Pre- Amp 

DIP 
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AN 


AUDIBLE 
VOLT 


Stan  Johnson  WAMQC/9 

215  N.  River 

North  Aurora  I L  60542 


Introduction 

What  trouble  shooting  hanv  while 
looking  at  his  voltmeter,  hasn't  had 
the  test  probe  slip  and  occasionally  short  to 
the  chassis  or  a  nearby  terminal?  Not  only 
are  wayfaring  test  probes  a  nuisance  but  to 
unforgiving  semiconductor  devices  they  can 
be  a  terminal  affliction.  Through  the  use  of  a 
voltage-controlled  audio  oscillator  voltages 
can  be  approximately  measured  by  listening 
to  the  oscillator  frequency.  This  allows  one 
to  keep  his  eyes  on  the  circuit  being  tested 
and  the  test  probe,  minimizing  the  tendency 
for  the  probe  to  wander. 

Operation 

The    audible    voltmeter    of    Fig.  1,    can 


measure  voltages  up  to  10V  dc  with  an 
accuracy  limited  almost  exclusively  to  the 
resolution  of  the  ear.  The  voltmeter  circuit 
has  an  input  impedance  of  100,00012  per 
volt  and  has  three  ranges  through  the  use  of 
three  separate  input  jacks:  0  to  0.1  V,  0  to 
1  V  and  0  to  1  0V.  In  each  case,  a  "full-scale" 
voltage  applied  to  the  appropriate  input  jack 
will  produce  a  1000  Hz  tone  from  the 
voltmeter  speaker.  Voltages  less  than  the 
"full-scale"  voltage  will  produce  a  corres- 
pondingly lower  frequency  which  is  directly 
proportional  to  the  voltage  applied. 

A  test  jack  is  provided  to  conveniently 
supply  +1V  for  using  the  voltmeter  as  a 
continuity  checker.  The  test  jack  also  can  be 
used   to   calibrate   the  ear  to    1000   Hz   by 
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connecting  it  to  the  IV  jack  and  to  calibrate 
the  ear  to  100  Hz  by  connecting  it  to  the 
lOVjack. 

Circuit 

The  schematic  diagram  of  Fig.  1  can  be 
divided  into  four  sections:  the  dc  amplifier, 
the  oscillator,  the  audio  amplifier  and  the 
power  supply. 

The  dc  voltage  being  measured  is  scaled 
by  op  amp  Al  and  its  associated  circuitry. 
The  voltages  indicated  on  the  input  jacks 
produce  a  dc  amplifier  output  voltage  of 
-2.25V.  To  prevent  the  op  amp  offset 
voltage  from  causing  a  continuous  audio 
tone  or  nonlinearity  at  low  voltages,  offset 
null  pot  R6  is  adjusted  tor  0V  on  IC 
terminal  1  2  with  no  input  voltage  applied. 

A  simple,  linear,  voltage-controlled  audio 
oscillator  circuit  is  composed  of  op  amp  A2 
and  the  adjoining  components.  The  circuit  is 
basically  an  op  amp  integrator  with  a  pro- 
grammable unijunction  transistor  to  dis- 
charge the  capacitor.  To  calibrate  the 
audible  voltmeter,  variable  resistor  R7  is 
adjusted  for  an  oscillator  frequency  of  1000 
Hz  with  +  L0V  applied  to  the  +1.0  voltmeter 
input  jack.  The  audio  oscillator  output  is  a 
sawtooth  wave  and  has  an  output  frequency 
versus  dc  input  voltage  relationship  which  is 
extremely  linear.  Because  the  voltage  con- 
trolled oscillator  has  possible  applications 
where  different  input  voltage  versus  output 
frequency  relationships  or  different  output 
amplitudes  are  required,  a  detailed  de- 
scription of  the  oscillator  circuit  and  its 
characteristics  follows. 

Oscillator 

The  voltage  controlled  oscillator  or 
voltage-to-frequency  converter  used  in  the 
audible  voltmeter  provides  a  Linear  output 
with  a  minimum  of  parts.  Because  the  circuit 
may  be  easily  adapted  to  a  variety  of  ham 
projects  from  an  audible  SWR  bridge  for 
mobile  operation  to  instruments  for  the 
visually  handicapped,  a  detailed  description 
of  circuit  operation  is  given. 

Circuit  Description 

The  voltage  controlled  oscillator  shown  in 
Fig.  3, is  basically  an  op  amp  integrator  and  a 
discharge   circuit.    Some   component  values 


have  been  changed  from  the  oscillator  in  Fig, 
1,  to  simplify  plotting  the  graph  of  Fig.  3,  A 
negative  voltage  at  Ejn  causes  the  op  amp 
output  to  go  positive,  charging  CI  with  a 
current  equal  to  the  current  caused  by  E|n. 
When  the  output  voltage  on  capacitor  CI 
reaches  the  threshold  voltage  of  Ql,  the 
programmable    unijunction    transistor   (Ql) 

turns  on  and  remains  on  until  C]  is  dis- 
charged. (Resistor,  Rc,  limits  the  peak 
current  through  Ql.)  The  op  amp  output 

0V  and  the  cycle  repeats, 
a   sawtooth    output    wave- 


then  returns  to 
thus  generating 
form. 


+  IEV 
Q 


Ql 
2N6G27 


33K 


E    IN 


OUTPUT 


Fig.  2.  Voltage  controlled  oscillator  circuit 

Output  Amplitude 

The  peak  amplitude  of  the  output  wave- 
shape is  determined  by  the  programmable 
unijunction  transistor  threshold  voltage  and 
is  equal  to  the  gate  voltage  plus  0.6V.  Since 
the  gate  voltage  is  entirely  determined  by 
Rtf,  Re,  and  the  +  12V  supply  of  Fig.  2,  the 
output  sawtooth  amplitude  may  be  varied 
over  a  wide  range  by  changing  the  resistor 
values  or  the  supply  voltage. 

Output  Frequency 

The  voltage-to-frequency  converter  out- 
put frequency  is  a  function  of  the  input 
current  and  the  value  of  CI,  once  the  peak 
output  voltage  has  been  chosen.  Since  the  op 
amp  inputs  are  at  ground  potential  and  draw 
negligible  current, 

Ein 


Iin  = 


Ra 


Therefore,   the  current   charging  CI   will 

equal   E[n/Ra.   Given   that   the  voltage  on  a 

capacitor  is  equal  to  the  charge  in  coulombs 

divided  by  the  capacitance  in  farads, 

0 
V=  - 

c 
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Fig.  1.  Construction  of  voltmeter. 


and  that  current  is  coulombs  per  second, 

s 

the   voltage   on   CI    will  increase  at  a  rate 
expressed  by, 

Ein       volts 


the  programmable  unijunction  transistor  dis- 
charges the  capacitor  and  the  cycle  repeats. 
The  time  for  one  pulse  can  be  found  from 
the  threshold  voltage  and  the  charging  rate, 
V  threshold 


T  = 


^Vcl  volts 


AVcl  = 


second 


Ra  CM  second 


When  CI   has  charged  to  the  Ql  threshold, 


The    time    for   one   cycle   is   the   capacitor 
charging    time    found    above    plus   the    CI 
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Fig.  3.  Graph  of  input  voltage  versus  output  frequency  for  the  circuit  of  Fig.  3. 


discharge  time.  Since  CI  discharges  in  15  fxs 
for  the  values  given,  the  discharge  time  can 
be  considered  insignificant  in  most  cases  and 
the  following  approximation  for  frequency 
be  made, 

a,>    i volts 

1       AVcl — 

F=—  =  second 


V  threshold 


Combining  the  preceding  into  one  formula 
for  frequency, 
Ein 


F  = 


(Ra)(Cl)(V  threshold) 


when  Ejn  and  Vthreshold  are  m  volts,  CI  is 
in  farads,  and  Ra  is  in  ohms. 

Linearity 

The  circuit  of  Fig.  2,  was  constructed 
using  the  component  values  shown  and  was 
calibrated  (by  adjusting  Ra)  for  10V  E[n 
equals  1000  Hz  out.  With  the  input  voltage 
monitored  by  a  FLUKE  8100  digital  volt- 
meter and  the  output  frequency  measured 
with  a  Hewlet  Packard  5223L  frequency 
counter,  an  input  voltage  versus  output 
frequency  comparison  was  made.  The  data 
from  that  comparison  is  plotted  in  the  graph 
of  Fig.  3. 

Between  the  input  voltages  of  -0.1  V  and 
-I0Vf  the  largest  frequency  error  was +0.3% 
of  the  calibration  frequency  (1000  Hz), 

Audio  Amplifier 

The  audio  amplifier  consists  of  a  dif- 
ferential amplifier  (Q2  and  Q3)  to  shape  the 


sawtooth  waveform  into  a  square  wave  and  a 
Darlington  pair  (Q4  and  Q5)  current  ampli- 
fier to  drive  the  speaker.  Variable  resistor 
R19  is  located  on  the  front  of  the  voltmeter 
and  controls  the  voltmeter  volume.  Induced 
voltages  from  the  speaker  which  could 
damage  Q4  and  Q5  are  discharge;  by  D2.  To 
minimize  a  drop  in  volume  at  low  frequen- 
cies, direct  coupling  is  used  throughout  the 
audio  amplifier. 

Power  Supply 

The  power  supply  is  made  up  of  one 
+12V  and  one  -12V  zener  regulated  source 

and  one  +18V  source.  The  plus  and  minus 
12V  power,  the  op  amps,  the  test  circuit, 
and  the  differential  audio  amplifier.  The 
+  I8V  supplies  the  audio  power  amplifier.  In 
the  +18V  supply,  Q6  acts  as  an  electronic 
filter  to  eliminate  60  Hz  hum  from  the  audio 
output  stage.  If  a  3 -wire  power  cord  is  not 
used,  the  voltmeter  case  should  be  grounded 
by  other  means  to  insure  hum  free  opera- 
tion. 

Conclusion 

Frequently  in  troubleshooting,  the  pre- 
sence or  absence  of  a  dc  voltage  provides 
sufficient  test  information  to  diagnose  the 
circuit.  The  audible  voltmeter  aids  the 
trouble  shooter  by  eliminating  the  need  to 
keep  looking  at  the  test  instrument  to 
determine  if  the  desired  voltage  is  present* 

;  ,  .WA0AQC/9 
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Juge  Electronics  has  spent  10  years  now  building  a  reputation  for  customer  service. 
In  the  past  two  years,  this  reputation  has  spread  far  and  wide,  and  we've  had  a  few 
growing  pains,  but  we  feel  we've  cured  them,  and  can  still  deliver  what  we  advertise 
,  . ,  better  than  ever. 

Amateur  Radio  is  our  profession,  not  a  sideline.  We  maintain  a  large  inventory, 
which  is  now  computerized  to  minimize  backorder  problems  (we  do  have  them 
when  our  suppliers  just  can't  deliver),  and  keep  our  shop  well  stocked  to  maintain 
your  radio  after  the  sale.  Our  computer  will  also  furnish  you  a  used  gear  list  which 
is  current  as  of  the  previous  day's  business  -  . .  not  a  "padded"  list  of  "what  it  will 
cost  if  we  happen  to  have  it  when  you  order/' 

We  maintain  telex  links  with  almost  all  major  factories  to  speed  orders,  service,  and 
answers  to  your  questions.  Your  letters  are  answered  normally  the  day  they  arrive 
(we  admit  to  and  apologize  for  some  delays  recently  while  our  computer  was  being 
put  into  operation),  whether  you  are  buying  or  just  asking  for  some  advice  or  help. 
We  don't  publish  a  catalog  ,  .  ,  just  haven't  had  time  to  do  that  and  give  our  kind  of 
personalized  service.  Your  questions  about  equipment  will  be  answered  candidly  — 
if  we  think  an  item  "isn't  up  to  snuff",  we'll  say  so,  because  we  want  you 
completely  satisfied,  or  we'd  rather  not  sell  you. 

We  will  check  your  gear  prior  to  shipment  if  you  request .  .  ■  just  a  little  added 
insurance  that  you  won't  know  the  frustration  of  getting  a  brand-new  radio  which 
doesn't  work.  We  can  finance  through  General  Electric  Credit  or  Swan's  Credit 
plan,  with  10%  down.  And  we'll  tell  you  the  truth  about  any  baekorders.  If  it's 
going  to  be  6  months,  we'll  say  so,  not  string  you  along.  You'll  find  our  service 
after  the  sale  is  excellent  too. 


Now  obviously  this  type  of  operation  is  expensive  to  run,  and  this  is  the  only  way 
we're  geared  to  operate.  If  you're  looking  for  the  last  dollar  of  trade-in  or  the 
lowest  rock-bottom  price,  writing  us  is  probably  a  waste  of  your  time  and  ours.  We 
frankly  can't  compete  with  the  non-servicing  of  small  inventory  dealers.  But  if  you 
feel  that  spending  several  hundred  dollars  with  a  company  entitles  you  to  the 
consideration  of  being  dealt  with  honestly  and  quickly,  and  being  helped  with 
questions  or  problems,  and  treated  like  a  valued  friend  ,  .  .  and  you  don't  mind 
spending  a  few  extra  dollars  to  get  these  things,  then  write  us  today  ,  .  .you should 
be  a  juge  customer  !  !  I 

ED  JUGE  ELECTRONICS,  INC. 


3850  S.  FREEWAY 
FT.  WORTH  TX  76110 


11181  HARRY  HINESBLVD 
DALLAS  TX  75229 


Closed  Sun.  &  Mon. 
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Waiter  IV.  Pinner  WB4MYL 
7304  Lorenzo  Ln, 
Louisville  KY  40228 


ME 


ER 


BASE  OR    PORTABLE 


The    Midland    13-500    144    MHz   trans- 
ceiver   is  an  excellent  low  priced  rig. 

The  transmitter  features  lWand  15W  power 
selections  as  well  as  automatic  SWR  shut- 
down to  protect  the  final-  Transmit  crystals 
for  16,  34  and  94  are  supplied-  On  the  air 
audio  reports  are  excellent.  Deviation  is 
adjustable  and  was  factory  preset  to  5  kHz 
on  the  unit  tested.  The  front  panel  incor- 
porates a  small  transmit  indicator  lamp, 
illuminated  channel  indicator  (there  are  12 
available)  and  lighted  S/rf  output  meter 
which  is  large  enough  to  be  read  easily.  A 
rear  mounted  accessory  jack  is  provided  for 
connection  to  a  discriminator  meter,  tone 
input,  keyed  +12V  for  linear  control  and 
ground.  A  rear  mounted  external  speaker 
jack   is   provided   which  when  used  disables 


the  internal  speaker.  Power  connections  are 
via   a   pigtail   which  incorporates  an   in-line 


2N3C55C3 


115  V 


OUTPUT 


11*47 


DIODES 
3  A   50  P.I.V. 


Fig.  I.  Base  station  supply  for  the  Midland  1 3-500. 

fuse    holder.    Also    supplied    is    a    mobile 
mounting   bracket  and   hardware,   plus  mic 

hanger  clip,  speaker  plug,  accessory  plug  and 
two  extra    fuses.   The  owner's  manual  sup- 
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WORLD 


Now  that  rno&t  repeaters  have  been  re  licensed  anrf  hun- 
dreds of  new  repeaters  are  on  the  air,  get  this,  the  most 
complete  list  of  repeaters  available  anywhere,  and  be  sure  to 
have  it  in  your  glove  compartment  when  you  travel;  or  with 
you  when  you  fly  so  you  know  which  repeaters  to  use. 

This  new  1974  edition  of  the  Repeater  Atlas  of  all  the 
repeaters  in  the  world  is  just  off  the  press.  This  edition,  with 
the  monthly  repeater  update  in  the  73  newspages,  will  keep 

you  posted.  

1974  Repeater  Atlas  of  the  World   ■  ■  ■    O^Vi  JK 

Magazine  ■Peterborough  NH  —  03458 


CFP  ENTERPRISES 

866  Ridge  RoacJ 
Lansing,  NY    14882 

Central  Upstate  New  York's 
Mail-Order  Headquarters 

Specializing  in  Two- Meter  FM 
and  Quality  Used  Gear 

Off  fee  and  Salesroom  Hours  by  Appointment  Only 

24-Hour  Phone:  607-533-4297 
Send  SASE  for  Monthly  Listing  of: 

Used  Equipment  and  Bargain  Goodies 

Trade-ins  accepted  on  both  new  and  used 
equipment,  Cash  deals  get  prepaid  shipping  in 
the  Continental  USA  plus  a  15%  discount  on 
the  items  on  our  regular  listing!!!!! 


KITS 


Sub-Audible  tone 


Decoder  $9.95 


i  v  m 


Encoder  $8.95 


Compatible  with  all  sub-auditale  tone  systems  such  as 
Private  Line,  Channel  Guard,  Quiet  Channel,  etc, 

Glass  epoxy  PCB's&  silicon  xstrs  throughout. 

Any  reeds,  except  special  dual  coil  types  may  be  used 
Motorola,  G.t,,  RCA,  S.D.L.,  Bramco.  etc. 

All  are  powered  by  12  vdc:. 

Use  on  any  tone  frequency  67  Hz  to  250  Hz 

Small  si/e  1.5  x  4  x  .75" 

All  parts  included  except  reed  ^nd  reed  socket 

Postpaid  —  Calif,  residents  add  5%  saJes  tax 

COMMUNICATIONS  SPECIALISTS 

_         P.O.  Box  153  Brea  CA  92621 


plied  contains  a  complete  schematic  and 
voltage  check  chart  as  well  as  a  complete 
section  by  section  circuit  description, 

The  most  exciting  part  of  this  little  rig  is 
the  receiver  which  boasts  a  two  stage  FET  rf 
amplifier,  a  five  section  helical  resonator 
filter  and  a  FET  mixer*  Trimmers  are  pro- 
vided on  all  crystals  (transmit  and  receive) 
and  all  oscillators  are  zener  regulated  for 
stability.  Receive  crystals  are  provided  for 
76  and  94. 

As  unpacked  the  sensitivity  of  the  re- 
ceiver was  found  to  be  .  2/uV  usable  and  ,3/iV 
for  complete  quieting.  Although  the  unit  is 
small,  the  dual  back  to  back  circuit  board 


QUI 


#*  ID  WIRE 


BRASS 

SLEEVE 


Fig.  2.  Antenna  for  the  Midland  13-500. 

layout  is  uncluttered  and  mechanically 
sound.  The  small  side  mounted  speaker  has 
acceptable  audio  quality  and  is  not  hidden 
when  the  unit  is  dash  mounted  or  flat  on  a 
table. 

An  inexpensive  base  station  supply  is 
shown  in  Fig.  1 . 

A  transformer  delivering  1 8V  at  3 
amperes  is  not  a  common  item.  Therefore  a 
1  2V  3  ampere  unit  was  modified  as  follows. 
Select  a  transformer  that  has  small  spaces  at 
the  corners  of  the  frame  window  around  the 
original  winding.  Add  approximately  26 
turns  of  No, 20  teflon  coated  wire  by  thread- 
ing it  through  these  spaces,  My  transformer 
accepted  13  turns  on  the  top  and  bottom 
with  no  difficulty  and  when  this  additional 
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winding  was  properly  phased  the  output 
voltage  was  18V  ac,  My  power  supply  was 
housed  in  a  smali  cabinet  which  also  con- 
tained a   4   inch  speaker  and  a  50-0-50  fiA 


pn 


I— 114  cm    STEEL    ROD 
SOLDER    TO    PL  Z  59 


FILL    WITH    EPOXY 


TRUNK    LID 


LaJLaJ     3  T    13  mm  0  0,-25  mm  LONG 
^J  TAP   I  J/2  T, 

ADJUST    CAPACITOR  FOR   MIN.  S.W.R* 


Fig.  3,  A  5/8  \  mobile  antenna. 

discriminator  meter.  The  dial  light  shown 
not  only  illuminates  the  meter  but  provides 
some  low  load  regulation  for  the  supply. 
Power  supply  output  on  receive  is  1  3.2V  and 
13.0V  on  low  power  transmit.  High  power 
transmit  voltage  was  1 2.7  (measurements 
made  at  117V  ac  input). 

Fold  Up  Suitcase  Groundplane  Antenna 

Portable  operation  from  motels,  etc.,  may 
be  a  little  more  convenient  with  the  antenna 
shown  in  Fig.  2.  The  elements  are  No,  10 
solid  copper  wire.  These  are  looped  around  a 
3/8  long  piece  of  3/16  in,  brass  tubing.  The 
tubing  may  be  found  at  most  hobby  stores. 
Solder  the  ra dials  to  the  tubing.  An  S0239 
connector  is  fitted  to  a  2  in.  square  plate  and 
fitted  with  four  banana  plugs  as  shown.  The 
radials  are  merely  pushed  on  to  the  plugs  to 
assemble.  The  driven  element  is  a  piece  of 
No.  1  0  wire  soldered  to  a  banana  plug  which 
is  then  inserted  in  the  center  of  the  con- 
nector.  A  loop  in  the  top  of  the  driven 
clement  and  a  piece  of  nylon  cord  will  serve 
to  hang  the  antenna  from  any  convenient 
location. 

Fig.  3,  shows  details  of  a  5/8X  mobile 
antenna  constructed  from  common 
materials. 

.  .    WB4MYL 
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A.E.  McGee,  Jr.  K5LL1 
28  J  5  Materhorn  Drive 
Dallas  TX  75228 


CHEAP  AND 

230  VOLT  AC 
POWER  SUPPLY 


Occasionally  you  may  find  that  some 
otherwise  desirable  piece  of  surplus 
electronic  equipment  is  designed  for  use  on 
230  volts  at\  Unless  your  ham  shack  has 
been  especially  wired  for  230  volts,  it  will 
probably  not  be  available  at  a  wall  socket. 
You  will  have  to  either  replace  the  230  volt 
power  transformer  with  the  similar  1 1  5  volt 
unit,  or  use  a  step-up  transformer  to  raise 
the  line  voltage  to  230  volts. 

The  use  of  a  step-up  transfqrmer  is  by  far 
the  simpler  method,  but  unfortunately  these 
transformers  are  seldom  found  in  junk  boxes 
or  at  surplus  salgs.  However/ a  good  substi- 
tute can  be  ma  dp  from  readily  available  junk 
box  type  parts  by  wiring  two  filament 
transformers  as  shown  in  Fig,  1,  In  this 
circuit  the  isolated  I  15  volts  induced  in  T2 
is  added  in  series  with  a  1 15  volt  line  to  get 
an  output  of  230  volts  (less  a  slight  voltage 
drop). 

The  transformer  secondary  voltage  ratings 

i 

may  be  any  value,  but  they  must  be  equal. 
The  current  ratings  probably  need  not  be  the 
same,  although  the  only  transformers  that  I 
have   tried  have  had   identical  ratings.  The 

■ 

230  volt  output  power  rating  will  be  some- 
what less  than  twice  the  power  (E  x  1)  rating 
of  the  lowest  rated  filament  transformer. 
For  example,  if  6.3V,  10A  transformers  are 
used,  the  power  rating  would  be  equal  to  2  x 
6 J  x  10,  or  126  watts  (or  about  100  watts 
to  allow  for  transformer  losses). 


The  transformers  must  be  phased  prop- 
erly «  This  is  easy  to  check  because  if  it  is 
wrong  the  output  voltage  will  be  zero.  If  Ihis 
happens,  reverse  the  connections  to  either 
the  primary  or  the  secondary  of  T2.  Since 
the  high-voltage  winding  of  T2  may  operate 
at  twice  its  intended  voltage  above  ground 
(depending  on  how  the  line  cord  plug  is 
inserted)  it  would  be  a  good  idea  to  isolate 
the  core  of  T2  from  ground  by  mounting  it 
on  insulated  washers  or  standoffs. 


63  V 


INPUT 
1»5  VAC 


T2 


6.3  V 


3 


115  V 


OUTPUT 
230  VAC 


Fig,  L  Circuit  diagram  of  the  115V  to  230V 
step-up  transformer. 

A  switch  could  be  included  in  the  115 
volt  ac  line,  because  some  current  will  be 
drawn  from  Tl  by  T2  even  with  no  external 
load.  In  my  own  case,  using  two  6.3V,  I0A 
transformers,  the  no-load  secondary  current 
of  Tl  is  3.5A.  The  transformers  supply  210 
volts  to  a  65  watt  load,  and  run  only  warm 
to  the  touch, 

.  .  .K5LL1 
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Noel  Calvin 

2683  Buena  Vista  Way 

Berkeley  CA  94  708 


VERSAL 


POWER 
SUPPLY 


For  a  long  time  the  line  operated  power 
supply  has  been  part  of  the  basic 
equipment  of  the  experimenter's  bench.  And 
up  until  now  a  single  variable  supply  has 
been  adequate  for  most  purposes. 

But  now  even  the  most  novice  experi- 
menter uses  integrated  circuits,  both  digital 
and  linear.  And  most  ICs  will  operate  pro- 
perly off  only  certain  closely  defined  vol- 
tages, TTL  requires  +5,  op  amps  ±15,  com- 
parators +  12,  -6.  Even  for  simple  circuits 
using  a  single  op  amp  a  single  voltage  power 
supply    is    inadequate.    For   more   complex 


circuits  combining  several  types  of  IC  and 
discrete  components,  the  situation  can  be- 
come impossible  if  you  have  only  a  single 
voltage  power  supply  to  work  with. 

So  what  do  you  do?  You  can  spend  a 
fortune  on  batteries  —  you  can  find  another 
hobby  —  or  you  can  build  the  Universal 
Power  Supply  for  under  $50. 

The  Universal  Power  Supply  is  really  five 
power  supplies  in  one:  3  fixed  voltage,  2 
variable,  each  one  regulated,  and  each  one 
current  limited  at  L5A.  The  voltages  avail- 
able are  +  15>  +5,  -15,  variable  0  to  -18,  and 


3-WIRE 
LINE 
CORD 


SPRAGUE  8400  ^F 

36D-842GD40BB2A     40  V 


Fig.  I.  Universal  Power  Supply 
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The  Universal  Power  Supply.  It  has  3  fixed  voltages 
and  2  regulated.  See  text  for  details. 


variable  +2  to  +18.  The  circuitry  uses  state- 
of-the-art  integrated  regulators  so  the  Uni- 
versal Power  Supply  is  probably  simpler  to 
build  than  that  old  single  voltage  regulated 
power  supply  was. 

Construction 

There  are  only  two  rules  that  need  be 
observed  when  building  the  power  supply: 
1)  Provide  approximately  60—100  cm  of 
externally  mounted  heat  sink  for  each  fixed 
voltage  regulator  and  output  transistors,  2) 
Mount  the  output  transistors  as  close  to  the 
IC  regulators  as  possible. 

All  parts  for  the  variable  voltage  regula- 
tors except  the  output  transistors  are 
mounted  on  a  vectorboard  with  T-28  termi- 
nals, and  the  interconnections  made  on  the 
bottom  side  with  wire. 

I  made  the  case  for  the  prototype  out  of 
aluminum     L-brackets,     sheet     metal     and 


OUTPUT 


PIN  I  -  INPUT 

PIN2-OUTPUT 

CASE-GROUND 


BOTTOM  VIEW  ,  TO-3  £K) 
LM320 K?LM309KtLM340— K 


TO-220  (T) 
LM320 — TtLM3G9T 
LM340 — K 


The  TO- 3  case  is  the  309  regulator.  Other  regula- 
tors were  K  package  and  are  mounted  on  the 
reverse  side  of  heat  sink. 


Fig.  2,  Block  diagram  of  integrated  regulator. 

plywood,  but  any  commercial  case  will  do. 
You  may  even  want  to  buUd  the  power 
supply  into  your  bench. 

Theory 

All  the  regulators  used  in  the  power 
supply  work  in  basically  the  same  way.  The 
block  diagram  in  Fig.  2,  is  applicable  to  all 
of  them, 

Operation  is  simple.  The  error  detector 
compares  a  fraction  of  the  output  voltage  to 
the  reference,  and  by  controlling  the  drive  to 
Ql  keeps  theoutput  voltage  very  close  to  the 
voltage  set  by  Rj,  irrespective  of  load*  The 
current  amp  senses  the  voltage  across  R2 
which  is  proportional  to  the  load  current 
and  overrides  the  error  detector,  cutting  the 
drive  to  Qi  when  the  load  current  gets  too 
high. 

In  the  fixed  voltage  regulators  Qj,  Ri 
and  R2  are  all  internal,  while  in  the  variable 
voltage  regulators  they  are  external. 

Specifications 

Outputs:  +15V  ±5%  @  less  than  1%  load 
regulation,  L5A;  +5V  ±4%  @  A%  load 
regulation,  1.5 A;  -15V  ±5%  @  less  than  1% 
load  regulation,  L5A;  +2  to  +18V  @  .1' 
load  regulation,  L5A;0  to  -I8V@  .01%  load 
regulation,  1.5A.  Input:  1I5V  ae  @  75W 
maximum. 

.  .  .Calvin 
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Robert  Baird   W7CSD 
3740  Summers  Lane 

Klamath  Fall,  OR  97601 


GROUNDED  CATHOD 


EARS 


For  the  past  several  years  grounded  grid 
linear  amplifiers  have  been  all  the  rage. 
A  grounded  grid  linear  assumes  that  you 
have  50  or  100  watts  of  rf  drive  available. 
Lots  of  hams  do  have  such  an  exciter,  On 
the  other  hand,  some  of  the  less  fortunate 
ones  may  have  an  old  10A  or  20A  or 
perhaps  they  have  picked  up  a  bargain  SB  10 
on  the  used  market.  And  even  others  may 
have  picked  up  a  used  rig  for  next  to  nothing 
and  modified  it  to  DSB.  Then  there  is  the 
QRP  ham  who  has  invested  in  an  Argonaut 
or  a  single  band  Justin  which  doesn't  pack 
quite  enough  wallop  for  long  haul  consis- 
tently from  home  base.  AH  of  these  point  to 
the  need  for  a  linear  requiring  minimum 
drive. 

With  the  above  in  mind,  I  decided  to 
make  a  general  investigation  of  grounded 
cathode  amplifiers.  I  decided  to  build  a 
skeleton  amplifier  from  an  aluminum  chassis 
and  two  ancient  National  all-band  tuners 
resurrected  from  the  junk  box.  The  center  of 
the  chassis  was  a  hole  which  would  accept  a 
rectangular  piece  of  aluminum  on  which 
were  mounted  different  sockets.  The 
National  ail-band  tuners  are  not  at  all  a 
must,  A  simplified  circuit  with  changeable 
coils  will  work  just  as  welh  Two  tubes  in 
parallel  could  be  used  instead  of  two  tubes 
in  push-pull  and  a  pi  network  output  circuit 
might  be  better  than  the  all-band  tuner.  If 
you  are  going  to  change  bands  you  either 
have  to  have  switching  or  plug-in  cods.  I  hate 
both  and  already  had  the  all-band  tuners.  If 
triodes  are   to   be   used    with   a   pi   netowrk 


output,  a  split  grid  circuit  would  be  highly 
desirable  from  the  standpoint  of  neutrali- 
zation. 

The  Push  Pull  Triode  Linear 

Triode  tubes  in  the  grounded  cathode 
configuration  do  not  require  very  much 
drive  even  in  class  B.  Class  AB  requires  even 
less  and  if  you  want  to  go  all  the  way  to 
Class  A  you  don't  need  any  power  at  all,  just 
voltage.  Since  I  had  an  SB  10  I  went  the 
class  AB  route.  Fig.  I,  is  the  circuit 
diagram  used  for  three  different  sets  of 
triodes.  I  used  a  pair  of  25Ts  (at  least  20 
years  old),  a  pair  of  lOOTHs  and  a  pair  of 
81  lAs.  If  you  are  old  enough  to  have  some 
35Ts  or  Taylor  T20s  or  T40s  in  the  junk  box 
they  would  work  equally  well. 

The  subject  of  neutralization  seems  to  be 
a  no  no  with  the  younger  generation.  Actual- 
ly, neutralization  shouldn't  be  this  frighten- 
ing- It's  a  simple  process  and  once  performed 
on  the  highest  frequency  you  expect  to  use 
will  suffice  on  all  lower  frequencies.  A  well 
neutralized  amplifier  is  very  very  stable. 
Look  in  any  handbook  for  the  simple 
neutralization  procedure. 

I  used  a  couple  of  tubular  glass  trimmers 
of  the  screw-in  piston  variety  for  neutrali- 
zing capacitors.  I  was  a  bit  doubtful,  but  at 
less  than  2000  volts  they  didn't  blow  up.  A 
couple  of  metal  plates  movable  with  respect 
to  each  other  will  work  equally  well  Using 
the  SB  10  for  a  driver,  I  was  able  to  run  the 
25Ts  up  to  about  200  watts  dc  (400  watts 
PEP)  with  no  flattening  on  the  wave  shape 


AUGUST    1974 


67 


VI  a  V?-23T\8HA. 
Of*  lOOTH 


»N    ~2 


ei&STOGlVE  RESTING, 
CURRENT  OF  APPtfOX  JT~    % 
50  mA   FOR  25  TS 

NC-Q  lOpF  GLASS 
TRIMMERS 


<OV  FiL    USED  WITH 

VARIAC  TO  DELIVER 
10  TO  12.6V   WITH 
VARIOUS  TUBES 


Fig.  1 .  Tn'ode  linear  amplifier  for  SSB. 

pattern  on  the  scope.  They  did  get  pretty 
red.  Both  the  81  Is  and  the  lOOTHs  could  be 
driven  very  well  to  300  watt  dc  without 
flattening.  No  doubt  the  lOOTHs  could  have 
gone  much  higher  with  a  higher  voltage.  For 
reasons  of  economy,  as  will  be  seen  later;  I 
was  limited  to  1  500  volts, 

I  never  got  around  to  a  two  tone  test  with 
the  triodes  but  the  linear  waveshape  pattern 
(horizontal  Christmas  trees)  looked  great 
and  reports  from  other  amateurs  were  excel- 
lent. Since  I  was  merely  repeating  that  which 
had  been  done  many  times  before  I  had  no 
reason  to  be  in  doubt  about  the  linearity  of 
such  an  amplifier. 

1  was  actually  using  batteries  for  bias  and 
certainly  a  good  stable  bias  supply  is  re- 
quired for  this  kind  of  operation,  not  shown 
in  schematic.  The  parasitic  chokes  were 
about  five  turns  of  wire  1/2"  diameter 
around  a  47S2  1  watt  resistor  and  were 
necessary  only  in  the  case  of  the  811  As, 
There  was  no  sign  of  a  VHF  parasitic  using 
the  25Ts  or  lOOTHs,  Of  course  some  other 
physical  arrangement  might  yield  something 
different. 

Tetrode  or  Pentode  Linears 

If  you  jerk  out  the  plate  with  the  triode 
sockets  and  replace  them  with  sockets  for  a 
couple  of  tetrodes  or  pentodes  using  fixed 
bias  for  class  AB  or  class  B  and  with  much 
reduced  neutralizing  capacity  (maybe  none 
at  all  with  certain  tubes),  the  same  kind  of 
linear  results  are  to  be  expected.  A  pair  of 
4-65 AX  WE  212A*S.  RK  20's3  or  some 
other  similar  might  be  in  order.  But  I  do  not 
want  to  bore  you  to  tears.  And  1  did  want  to 
inject  something  new  and  different. 


The  Class  "X"  Linear 

Here's  one  1  ran  into  down  in  ZL  land.  A 
chap  down  there  told  me,  "This  is  really 
great,"  "It  can't  be,"  1  said,  "if  ever  there 
was  a  rule  its  the  one  that  says  you  must 
have  a  rock  solid  fixed  bias  supply  for  a 
linear  amplifier*  Whoever  heard  of  grid-leak 
bias  for  a  linear  amplifier?"  Well  the  fact  of 
the  matter  was  that  it  sounded  pretty  good. 
When  1  got  back  stateside  I  discovered  the 
same  circuit  in  Shrader's  Electronic  Com- 
munication textbook.  Shrader  states:  If  is 
interesting  to  note  that  the  clamp  tube 
circuit  can  also  be  used  as  a  linear  amplifier 
for  SSB.  With  no  signal  there  is  no  drive  on 
the  tetrode  or  pentode  amplifier  and  no 
grid -leak  bias,  and  the  clamp  tube  clamps  the 
screen  voltage  to  nearly  zero.  With  weak  SSB 
signals  applied  to  the  amplifier  grid,  a  little 
grid -leak  bias  is  produced.  This  begins  to 
unclamp  the  clamp  tube  and  the  amplifier 
begins  to  amplify  the  input.  With  strong 
input  signals  the  clamp  tube  is  completely 
undamped  and  the  amplifier  is  free  to 
amplify  normally  using  grid-leak  bias.  The 
clamp  tube  follows  the  SSB  signal,  acting  as 
a  gating  circuit  for  the  amplifier.  This  linear 
amplifier  does  not  require  well  regulated 
screen  and  bias  supplies,  as  do  all  other  rf 
linear  amplifiers. 

I  began  thinking  about  this  strange  com- 
bination of  grid-leak  bias  and  the  clamp  tube 
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Fig.  Z  Class   'X"  813  linear  amplifier. 

and  finally  decided  to  give  it  a  try.  With  a 
few  minor  modifications  to  Shrader's  circuit, 
the  results  were  very  encouraging.  You 
cannot  call  this  a  class  B  linear  or  a  class  A 
linear  or  even  a  class  AB  linear  since  the  bias 
is  different   for  every   level  of  signal.   So  1 
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decided  to  call  it  the  class  X  linear.  The 
secret  to  its  success  is  that  as  the  rf  input 
voltage  changes  the  dc  grid  bias  and  the  dc 
screen  voltages  change  in  a  nearly  linear 
manner  with  it.  The  result  is  a  reasonably 
linear  power  amplifier  When  I  say  linear,  I 
refer  to  the  E-out  vs  E-in  curve  of  Fig.  2f  and 
the  fact  that  the  two  tone  test  pattern  is 
pretty  good  and  on  the  air  voice  quality  is 
quite  accep table .  It  is  not  as  linear  as  a  class 
AB  triode.  On  the  other  hand  it  sounds  a  lot 
better  than  a  class  AB  triode  with  20  dB  of 
compression  as  used  by  many  hams  on  the 
air  today.  First  of  all  you  get  along  without 
a  special  bias  supply.  Second  you  can  get 
along  with  pretty  poor  voltage  regulation  of 
the  HVpower  supply.  Last,  but  not  least,  it  is 
a  grounded  cathode  pentode  or  tetrode 
amplifier  which  requires  very  little  drive. 

The  813  Class  X  Amplifier 

Since  I  had  an  813  in  the  junk  box  and 
the  813  has  had  a  pretty  good  reputation 
since  World  War  II,  I  decided  to  make  my 
class  X  amplifier  using  this  tube,  I  pulled  out 
the  plate  with  the  four  pin  sockets  and  put 


Neutralizing  was  accomplished  by  bending 
the  pieces  of  wire  with  respect  to  each  other. 
If  you  just  want  to  work  75  and  40  meters 
(possibly  20  meters)  you  could  probably  get 
along  without  neutralizing  at  all.  The  value 
of  R2  and  R3  were  found  by  trial  and  error. 
These  make  things  a  little  more  linear  by 
providing  higher  resting  current.  If  you  use 
some  other  tube  you  will  have  to  do 
likewise.  Maybe  you  have  803s  in  your  junk 
box,  or  even  a  4-250A  or  something  else. 

Results 

■ 

Driving  the  class  X  amplifier  with  an  SB 
10  (which  I  scrounged  for  $20)  and  an  old 
HT18  :  exciter  which  I  borrowed  (also 
available  for  less  than  $20)  I  can  run  the  dc 
millia meter  up  to  cover  200  m A  without  any 
flattening  on  the  wave  shape  pet  tern.  On 
voice  inflections  this  means  about  1 500  volts 
with  my  power  supply.  So  we  have  about 
300  W  dc  input  which  you  can  translate  to 
600  W  PEP  if  you  like.  Even  if  you  discount 
ham  politeness  in  reporting  a  little,  it  is  still 
a  pretty  respectable  signal  from  the  junk 
box. 
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Fig.  3.  Class  X  linear  amplifier  for  SSB, 


in  another  with  an  813  socket  and  an  ostal 
socket  for  the  clamp  tube.  Fig,  3. 

Again,  the  all-band  tuners  are  not  neces- 
sary and  could  be  replaced  with  simple 
tuned  circuits  that  are  switchable  or  plug-in- 
able-  I  removed  the  former  neutralizing 
capacitors  and  replaced  one  of  them  with  a 
couple    of  pieces  of  bus  bar   (#10   wire). 


Power  Supply 

I  have  left  the  power  supply  (Fig-  4)  for 
last  because  any  1500  volt  supply  you 
might  have  on  hand  will  work  very  well.  It 
would  be  necessary  to  use  a  larger  screen 
dropping  resistor  for  the  Class  X  amplifier  if 
you  drop  all  the  way  from  1 500  V.  In  my 
case  I  cobbled  up  a  high  voltage  supply  from 


AUGUST  1974 


69 


— 


a  power  transformer  liberated  from  a  de- 
funct TV  set,  A  full  wave  voltage  doubter  is 
used  with  a  screen  grid  take-off  from  the 
first  half.  I  am  well  aware  of  the  practice  of 
buiJding  a  "stack"  rectifier  composed  of 
diodes  and  voltage  dividing  resistors  and 
capacitors,  but  in  this  day  and  age  when  you 
can  buy  a  1000  PIV  diode  rated  at  an  amp 
for  18&  it  is  cheaper  to  put  in  twice  as  many 
diodes  as  you  need  and  forget  about  the 
resistors  and  capacitors.  With  a  700  volt 
secondary  the  peak  voltage  is  1000V;  so  you 
have  2000V  PIV.  I  just  stuck  in  four  1000V 
PIV  diodes  on  each  side  of  the  doubler  and 
called  it  good.  Filter  capacitors  and  chokes 
came  from  the  junk  box.  The  25  /jlF  2500V 
job  is  frosting  on  the  cake  and  came  from 
surplus  some  years  back.  Probably  10  /iF 
would  be  enough.  The  spin-off  at  half 
voltage  for  the  screen  grid  seemed  like  a 
good  idea  but  is  not  entirely  necessary.  I  had 
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Fig.  4.  Power  transformer  from  large  TV  set. 

the  additional  choke  and  capacitor  on  hand 
so  I  put  them  in.  You  could  drop  all  of  the 
way  from  the  high  voltage  to  the  screen  with 
a  single  dropping  resistor  but  it  seems  like  a 
lot  of  unnecessary  heat  loss. 

Just  to  be  on  the  safe  side  the  first  time 
you  turn  on  a  new  amplifier,  it's  nice  to  have 
a  lower  than  normal  voltage  avialable.  So  I 
put  in  the  SPDT  switch  to  select  either  half 
or  all  of  the  secondary  of  the  power  trans- 
former. It's  a  nice  way  to  reduce  power  if 
you  are  talking  to  someone  across  town. 

The  supply  actually  puts  out  1750V  at  a 
resting  current  of  about  74  mA  (plate 
current  plus  clamp  tube  current).  It  ran  a 
little  higher  yet  with  the  triode  amplifiers, 
drawing  less  than  50  mA  resting  current. 
With  a  250  mA  load,  voltage  drops  to 
something  like  1400V.  But  with  the  duty 
cycle  of  speech,  voltage  will  be  1  500V  or 
more. 

If  you  have  a  low  power  exciter,  try  a 
class  X  linear; 

■ .  .W7CSD 
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12  transmit  channels  are  provided  with  individual  trimmer  capaci- 
tors for  the  optimum  in  point-to-point  and  repeater  applications. 
A  HI/LO  power  switch  provides  1  watt  output  or  full  rated  output. 
The  receiver  has  an  audio  output  of  3  watts  at  excellent  sen- 
sitivity. Solid  state.  American  made  quality  at  a  low  price. 
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SLIDE 


Don  Van  Sickle  K8GOU 
20295  Westpointe  Ct. 
Southfield  MI  4807S 


RULES 


Amateurs  can  and  do  find  uses  for  the 
slide  rule.  Others  shun  the  slide  rule, 
because  they  find  rt  difficult  to  deal  with 
decimal  points.  The  following  table  and  rules 
will  simplify  this  handicap. 

Each  number  is  assigned  a  characteristic 
as  follows: 


10000  to  99999 

4 

1000  to  9999 

3 

100  to     999 

2 

10  to       99 

1 

1  to          9 

0 

.9  to          .1 

-1 

.09  to      .01 

-2 

.009  to    .001 

-3 

.0009  to  .000 1 

4 

and  so  on. 

To  Place  Decimal  Point  in  Multiplication: 

If  the  slide  extends  to  the  right  of  the 
rule   add   characteristics  and   place  decimal 


point  according  to  table. 

Example 

24 

X 

K2 

ss 

28.8 

Characteristics 

1 

+ 

0 

= 

1 

If    slide    es 

:tends 

to 

left 

of 

rule 

add 

characteristics 

plus  1, 

thus 

i: 

Example 

23 

X 

9 

— 

20.7 

Characteristics 

0 

+ 

0 

-0+1=1 

For  Division: 

If  slide  extends  to  right  of  rule  subtract 
characteristics  and  place  decimal  according 
to  table,  thus: 


Example 
Characteristics 


320  divided  by  1.8     =  178 
2-0  =2 


If  slide  extends  to  left  of  rule  subtract 
characteristics  and  subtract  1,  place  decimal 
according  to  table,  thus 
Example  288  divided  by  8        =35 

Characteristics  2  -0  =  2-1=      1 

Don  Van  Sickle  K8G0U 
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Robert  Sliding  W0LMD 
370  South  Queen  Street 
Lakewood  CO  80226 
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SCAN 


W0LMD  Scan  Converter  as  built  by  K7YZZ. 


The  ultimate  slow  scan  enjoyment  comes 
from  not  just  watching  Ham  TV  pic- 
tures arriving  at  your  house  from  across  the 
nation  or  world,  but  actually  being  able  to 
transmit  your  pictures  back.  This  article 
describes  a  technique  which  allows  a  person 
to  utilize  almost  any  standard  TV  camera, 
from  a  $50  used  surveillance  camera  to  a 
several  thousand  dollar  commercial  camera 
and  special  effects  generator,  with  no  modi- 
fication whatsoever  to  the  camera,  for  trans- 
mitting SSTV. 

Past  Camera  Designs 

Several  techniques  have  been  used  in  the 
past  to  generate  a  SSTV  signal  from  a 
camera.  The  initial  effort  utilized  a  special 
camera  with  a  vidicon  designed  specifically 
for  SSTV  (MacDonald,  QST  June,  July, 
August  1965).  Other  amateurs  utilized 
plumbicon    tubes    in    cameras    designed    to 


operate  at  SSTV  speeds,  with  varying 
degrees  of  success  (Briles,  SSTV  Handbook, 
1972  Suding,  Unpublished  circuit).  The 
plumbicons  were  generally  used  color  TV 
camera  tubes.  Some  even  tried  using  stan- 
dard vidicons  operating  at  slow  scan  rates, 
but  with  rather  disappointing  results 
(Taggart,  QST  Dec.  1968.  Hutton,  73  Feb. 
1969), 

The  most  popular  method,  however,  has 
been  the  sampling  camera.  This  has  taken  on 
several  amateur  designs  (Miller,  CQ  August, 
1969.  Stone,  Ham  Radio  July,  1971,  Miller 
SSTV  Handbook,  1972).  and  commercial 
designs  (Robot  Research.  Venus  Scientific). 
In  a  unit  of  this  design,  a  conventional 
vidicon  is  operated  near  standard  TV  scan 
rates,  and  then  the  picture  is  progressively 
sampled  for  an  8  second  period  to  build  an 
almost  identical  picture  at  the  SSTV  rate 
(Miller,  CQ  July  1969), 
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Unfortunately,  while  each  of  these  tech- 
niques has  worked,  each  also  presented 
problems  in  operation.  Units  which  operate 
directly  at  a  slow  scan  rate  are  quite  difficult 
to  focus  and  get  the  shading  right.  Those 
camera  designs  which  sample  can  he  viewed 
at  a  fast  rate,  making  focusing  and  aiming 
simpler,  if  one  is  not  annoyed  by  flicker  or 
the  need  to  continually  switch  scan  rates. 
The  t,homebrew,,  sampler  designs  are 
particularly  vulnerable  to  interface  design 
problems  when  trying  to  connect  them  to 
cheaper  cameras,  and  few  wished  to  butcher 
their  high  quality  industrial  cameras  for 
SSTV  usage.  The  need  to  rotate  the  camera 
or  TV  monitor  90°  is  a  nuisance. 

Scan  Conversion  Concepts 

A  little  discussion  of  the  difference  be- 
tween standard  "fast  scan"  and  slow  scan 
may  help  to  clarify  the  principles  of  scan* 
conversion.  Fig.  1 ,  shows  the  relationship  of 
fast  scan  to  slow  scan. 
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special  converter  might  be  built  which  would 
take  the  output  of  the  fast  scan  camera, 
exactly  as  il  was  designed,  and,  by  use  of 
this  "scan  converter"  wind  up  with  SSTV.  A 
few  designs  were  developed  during  1972-73, 
and  the  resultant  designs  were  explained  at 
some  SSTV  "state  of  the  art"  hamventions 
in  1973  (Tallent,  Dayton  Hamvention,  1973. 
Suding,  Cape  Cod  Hamvention,  1973). 

The  design  of  these  scan  converters  (or 
'Mine  converters"  as  some  prefer  to  call 
them)  involved  taking  one  complete  fast 
scan  line  every  four  fast  scan  frames.  Over  an 
8  second  period,  this  resulted  in  the  required 
120  lines.  Since  the  fast  scan  line  was 
moving  over  1000  times  too  fast,  the  video 
data  was  slowed  down  electronically  by 
moving  the  line  of  video  data  rapidly  into  a 
small  IC  "computer  memory"  chip,  and  then 
slowly  taking  the  line  of  video  data  out  of 

the  memory  IC  over  the  four  frame  interval 
(1/15  second)  which  would  intervene  before 
the  next  line  sample.  An  aspect  ratio 
difference  was  easily  handled  by  electroni- 
cally throwing  away  sufficient  fast  scan 
video  data  to  have  a  square  block  of  video 
data.  The  apparent  incompatibility  problems 
went  away,  since  the  conversion  circuits 
simplified  to  a  series  of  electronic  video  data 
disposal  units. 


Fig,  J,  Comparison  of  standard  TV  to  SSTV. 

SSTV  is  just  TV  in  slow  motion.  Speed 
and  resolution  are  traded  off  for  the  capa- 
bility to  transmit  pictures  on  the  HF  bands 
due  to  the  decreased  bandwidth  require- 
ments. 480  complete  fast  scan  frames  (con- 
sidering the  interlacing  frames  as  just 
another  frame)  will  occur  in  the  period  of 
one  slow  scan  picture.  Fast  scan  has  over 
twice  as  many  lines  as  slow  scan,  and  each  of 
these  fast  scan  lines  shoots  across  the  screen 
a  thousand  times  faster  than  its  SSTV 
cousin.  To  make  the  difference  complete, 
the  fast  scan  picture  is  wider  than  high, 
while  the  slow  scan  picture  is  square.  What 
an  incompatible  mess  for  simple  conversion! 

A  few  years  ago,  several  amateurs  thought 
that  perhaps  things  were  not  quite  as  incom- 
patible as  they  might  appear,  and  perhaps  a 


Why  You  Will  Now  Want  to  Use  Scan 
Conversion  (Even  though  you  used  to  think 
you  didn't  need  it). 

The  major  reason  for  scan  conversion  is 
that  almost  any  TV  camera  can  now  be  used 
for  SSTV  transmission  with  no  modification 
whatsoever.  The  significance  of  this  state- 
ment can  only  be  appreciated  by  those  who 
have  tried  to  modify  camera  scan  rates, 
eliminate  hum,  and  read  untranslated 
Japanese  camera  circuits.  The  video  output 
of  the  TV  camera  is  simply  connected  to  the 
scan  converter,  and  SSTV  comes  out  of  the 
scan  converter. 

Since  the  camera's  scanning  circuits  have 
not  been  touched,  the  direct  video  output  or 
the  rf  video  output  may  be  attached  to  some 
small  TV  set  to  show  what  the  TV  camera  is 
pointed  at,  and  allow  the  operator  to  make 
the  usual  focusing,  centering,  lighting,  etc., 
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Scan  Converter  K70L0  -  front  view. 

adjustments.  Since  there  is  a  horizontal  line 
to  horizontal  line  relationship,  the  operator 
is  now  prevented  from  getting  90°  rotation 
SSTV  neck  disease* 

Several  of  us  have  been  beating  the 
bushes  for  TV  cameras,  and  it  appears  that 
used  but  usable  CCTV  cameras  can  be 
obtained  in  most  major  cities  for  $50-$100, 
Those  wishing  to  really  go  "1st  Class'*  can 
even  buy  interlaced  cameras  with  zoom 
lenses  and  use  the  same  camera  for  both  fast 
scan  TV  applications  and  SSTV.  The  cost  of 
a  complete  fast  and  slow  TV  camera 
system,  consisting  of  a  used  but  good 
camera,  the  scan  converter,  and  a  small 
transistor  TV  set  monitor  can  be  built  for 
less  than  the  cost  of  a  commercial  SSTV 
camera  alone.  Besides,  you  get  the  pride, 
honor  and  glory  of  saying  you  did  it 
yourself. 

W0LMD  Scan  Converter 

The  essential  elements  of  the  scan  conver- 
ter are  shown  in  Fig.  2. 

The  central  design  element  of  the  scan 
converter  is  the  one  line  memory.  All  of  the 
other  functional  modules  either  supply  input 
parameters,  or  utilize  the  memory's  output, 
suitably  converted.  The  memory  is  a  single 
IC,  a  quad  256  bit  shift  register. 

The  video  data  are  quickly  loaded  sequen- 
tially into  one  end  of  this  IC  memory  chain 
and  then  slowly  drawn  out  of  the  other  end. 
Obviously  the  video  data  movement  must  be 
very  carefully  controlled,  so  a  set  of  clocks, 
one  running  around  5MHz  and  the  other  at 
around  3.5kHz  are  selected  to  precisely 
control  this  video  data  movement- 


Scan  Converter  boards  K70LO  -  board  2  on 
left,  board  1  on  right 

This  memory  chain  is  not  able  to  directly 
respond  to  analog  signals,  so  special  con- 
verters change  the  analog  output  of  the  TV 
camera  to  a  digitized  equivalent.  The  digi- 
tized equivalent  is  then  passed  down  the 
memory  chain  like  pushing  over  a  string  of 
dominoes,  and  following  speed  conversion, 
finally  converted  back  to  an  analog  signal. 
This  resultant  slowed  down  analog  signal 
drives  a  voltage  controlled  oscillator  produc- 
ing the  FM  tones  of  SSTV. 

A  sync  stripper  separates  the  fast  scan 
horizontal  and  vertical  sync  pulses  from  the 
composite  video  signal  coming  from  the  TV 
camera.  These  horizontal  and  vertical  sync 
pulses  could  be  directly  brought  out  from 
the  camera  —  that's  a  No-No.  No  fair  taking 
the  covers  off  the  TV  camera,  remember. 
These  recovered  horizontal  and  vertical  sync 
pulses  then  control  the  video  data  clocking 
and  the  conversion  processes,  and  also  pro- 
duce the  SSTV  timings  after  suitable  fre- 
quency division. 

As  a  special  bonus,  earlier  designs  of  this 
scan  converter  have  been  modified  so  that 
the  scan  converter  will  operate  on  either  50 
or  60Hz  power  line  TV  standards.  To  select 
either,  a  simple  jumper  plug  is  utilized, 
though  the  jumpers  can  be  hardwired  if  only 
50Hz  or  only  60Hz  operation  is  needed. 

General  Construction 

Since  the  scan  converter  uses  rather  com- 
plex logic  switching  and  ICs  not  usually  seen 
in  amateur  designs,  PC  boards  are  highly 
recommended.  Since  I  am  definitely  not  a 
PC  board  giant,  W80ZA  and  K70LOvolun- 
terred    to    do    the    PC    board    layout    and 
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production  effort.  Two  different  directions 
were  taken  on  the  PC  board  layouts,  K70LO 
made  a  2  PC  board  design  which  he  intended 
to  mount  horizontally  in  a  small  cabinet. 
W80ZA  wished  to  mount  his  boards  verti- 
cally, so  he  made  a  slightly  smaller  set  of  3 
PC  boards.  My  own  prototype  is  handwired, 
but  I  would  recommend  handwiring  only  to 
those  possessing  considerable  IC  design  and 
construction  experience.  There  is  absolutely 
no  operational  difference  between  the  three 
construction  versions. 

I  would  recommend  that  following  a 
selected  layout,  the  power  supply  be  wired 
up  first  so  that  subsections  can  be  indi- 
vidually tested  if  the  builder  so  desires. 

Most  of  the  wiring  is  not  particularly 
critical  except  for  the  sections  running  at 
rather  high  frequency,  such  as  the  clocking 
section  and  the  A/D  converter's  output 
section's  run  over  to  the  memory.  These 
sections  should  have  rather  short  lead 
lengths. 

Many 
such   as 


parts  are  not  particularly  critical 
bypassing   33fiF   and    .Ql/iF   con- 


FAST 
SCAN 


protection  given  by  the  3  terminal  IC  voltage 
regulators  more  than  justifies  the  slight 
additional  cost.  Be  aware  that  there  is  a 
slight  pin  difference  between  the 
LM340/LM309K  and  the  LM320  as  shown. 
The  small  3.3juF  tantalums  prevent  potential 
regulator  oscillations. 


Sync  Stripper 

The  sync  stripper  removes  the  video 
component  from  the  composite  fast  scan 
video,  leaving  the  fast  scan  horizontal  and 
vertical  sync  pulses.  The  MCI  741 SC,  a  high 
speed  version  of  the  standard  741  op  amp, 
inverts  the  composite  video  and  raises  the 
sync  level  to  a  slightly  positive  level.  The 
diode  D101  charges  the  .G47juF  condenser  to 
the  peak  value  of  the  incoming  sync  pulse. 
The  voltage  divider  following  permits  a  level 
to  be  set  which  will  allow  the  sync  pulse  to 
be  cleanly  separated  from  the  video.  The 
circuit  has  an  automatic  threshold  setting 
ability,  and  no  adjustment  is  required,  even 
when  changing  cameras,  unless  the  camera 
has  an  extremely  poor  sync  pedestal. 
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Fig.  2.  W0LMD  Scan  Converter  -  block  diagram. 


densers,  but  others  have  been  carefully 
selected*  I  have  placed  an  asterisk  next  to 
those  parts  whose  value  should  be  closely 
adhered  to  unless  the  builder  is  very  sure  of 
what  he  is  doing. 

Supply  lead  bypassing  has  not  been 
drawn  into  the  circuit1;  but  handwired 
versions  of  this  unit  should  heavily  bypass 
the  supply  lines  to  ground  planes  using  .01 
disk  and  33fiF  tantalum  condensers  in 
parallel. 

Power  Supply 

The  suggested  power  supply  is  a  simple, 
low  cost  unit  which  provides  all  of  the 
regulated  and  short  circuit  protected  vol* 
tages  for  the  scan  converter.  A  constructor 
could  use  zener  diode  regulators,  etc., in  an 
attempt  to  reduce  cost,  but  I  feel  the  extra 


A  pair  of  741 2 Vs  function  as  pulse 
regenerators  and  sync  separator.  The  fast 
scan  sync  pulses  come  out  clean  regardless  of 
the  quality  of  the  sync  pulses  coming  from 
the  fast  scan  camera. 

Slow  Scan  Vertical,  Horizontal  and  Sampling 
Logic 

This  digital  section  is  designed  so  that  a 
maximum  of  function  is  accomplished  with 
a  minimum  of  parts  and  complexity,  along 
with  no  adjustments-  After  some  critical 
reviews  of  previous  circuit  designs,  the 
included  circuitry  evolved  in  such  a  way  that 
the  scan  converter  operates  on  5GHz  or 
60Hz  lines  without  major  changes, 

60Hz  operation  requires  that  one  fast 
scan  horizontal  line  be  sampled  every  4  fast 
scan  frames,  50Hz  operation  will  require  one 
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Scan  converter  and  Monitor  (W9LU0  Mark 
II)  by  W80ZA  -  front  view. 

fast  scan  line  every  3  fast  scan  frames,  Either 
way,  each  line  sampled  will  be  progressively 
lower  then  the  previous  line  sampled  by  2 
lines,  until  slow  scan  vertical  pulse  time 
occurs,  at  which  time  the  sampling  process 
returns  to  the  top  of  the  fast  scan  screen. 
The  slow  scan  horizontal  sync  pulse  is  fired 
at  each  sample  time.  The  vertical  sync  pulse 
is  switch  selectable  to  occur  after  32,  64, 
120  or  128  samples. 

The  7492  and  the  two  7493's  function  as 
up  counters  to  detect  when  vertical  sync 
pulse  time  occurs.  In  addition,  they  function 
as  a  "line  to  be  sampled"  loader.  The  pair  of 
74193's  are  wired  as  presettable  down 
counters.  Each  fast  scan  vertical  sync  pulse 
loads  the  "line  to  be  sampled"  binary 
number  into  the  down  counters.  Each  fast 
scan  horizontal  sync  pulse  then  reduces  the 
count  by  1f  and  when  the  count  goes  past 
the  value  of  "0",  the  line  to  be  sampled  is 
present  at  the  video  input  to  the  A/D 
section.  Every  fourth  time  the  count  goes  to 
0  for  60Hz  or  every  third  time  for  50Hz,  the 
sample  gate  will  open  for  ^1/1 5750  of  a 

second  to  clock  the  'line  to  be  sampled" 
into  memory. 

The  horizontal  and  vertical  sync  pulses 
are  set  to  about  7ms  and  40ms  respectively. 
These  slightly  lengthened  pulses  make  a 
tremendous  difference  in  marginal  condi- 
tions. 

A  digital  readout  may  be  included  to 
show  that  the  unit  is,  in  fact,  scan  convert- 
ing, and  tell  the  operator  what  portion  of 
the  SSTV  frame  is  being  outputed,  useful  for 
starting  tape  recorders  and  movement 
between  frames. 


Scan  Converter  and  Monitor  by  W80ZA  - 
side  rear  view. 

Clocking 

The  clocking  section  controls  the  speed  at 
which  digitized  video  is  moved  in  and  out  of 
the  memory  IC.  Fast  scan  video  is  moved 
into  memory  at  about  a  5 MHz  rate,  and 
moving  this  same  video  out  at  about  a 
3.5kHz  rate  accomplishes  the  scan  conver- 
sion and  the  aspect  ratio  conversion.  The 
^MHz  rate  actually  moves  around  300  digi- 
tal samples  into  an  IC  capable  of  holding 
only  256,  The  first  50  or  so  actually  go  right 
out  the  other  end  and  are  lost.  About  200  of 
the  256  digitized  video  samples  which 
remain  inside  the  memory  are  then  pumped 
out  in  the  =^1/15  second  that  the  3.5kHz 
clock  runs.  Obviously, by  selecting  the  appro- 
priate fast  to  slow  clock  ratio,  the  rightmost 
and  leftmost  video  bytes  are  lost  to  produce 
the  1:1  SSTV  aspect  ratio  from  the  4:3  fast 
scan  picture.  The  faster  the  fast  clock,  the 
larger  the  leftmost  portion  of  the  fast  scan 
frame  is  omitted.  The  slower  the  slow  clock, 
the  larger  the  rightmost  portion  omitted. 
Camera  non-linearities,  spots,  blemishes, 
etc.,  can  be  avoided  by  judicious  clock  speed 
settings. 

IC217  develops  alternating  100ns  pulses 
needed  for  proper  2  phase  clocking  of 
memory.  The  memory  IC  utilized  requires 
two  elements  or  "phases"  for  each  clock 
cycle,  one  to  move  data  into  the  memory 
cells  and  another  to  move  the  data  out  of 
the  memory  cells.  The  time  between 
successive  clock  pulses  is  controlled  by 
either  the  5JV!Hz  clock  or  the  3.5kHz  clock. 
The  aspect  ratio  is  set  by  carefully  adjusting 
R224,  the  10012  potentiometer  which  con- 
trols the  speed  of  the  slow  clock.  Set  the 
control  so  that  a  round  test  pattern  seen  by 
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the  TV  camera  comes  out  round  on  your 
SSTV  monitor,  assuming  that  the  monitor  is 
adjusted  correctly,  of  course. 

The  ICs  and  circuits  used  in  this  section 
are  a  bit  unusual  The  741 3  is  a  dual  4  input 
Schmidt  trigger  IC  which  functions  very  well 
as  an  oscillator  if  a  few  hundred  ohm  resistor 
is  tied  from  its  output  to  one  or  more  of  its 
inputs.  A  condenser  connected  between 
these  inputs  and  ground  establishes  the 
oscillation  range.  Logic  circuits  hooked  to 
one  or  more  of  the  input  legs  can  syn- 
cronously  control  oscillation,  by  going  high 
(>+2V)  to  allow  oscillation. 

The  MH0026CN  (IC216)  is  a  special  two 
phase  clock  driver  by  National  which  con- 
verts and  inverts  the  TTL  levels  of  the  digital 
ICs  to  the  MOS  clock  levels  of  +5,  12 
negative  going  pulses. 

A/D  Converter 

The  analog  to  digital  converter  takes  the 
fast  scan  video  signal  and  converts  it  to  four 
weighted  digital  bits,  0  sum  value  meaning  a 
black  signal,  and  1  5  sum  value  a  white  signal. 
The  conversion  process  must  operate  at  a 
speed  of  ^5MHz  or  better  (200ns). 

The  greater  the  number  of  weighted  bits, 
the  higher  the  video  quality  after  conversion. 
Experimentations  by  hams  and  commercial 
companies  have  concluded  that  at  least  5 
weighted  bits  (32  shades  of  grey)  are  needed 
for  "high  quality1'  video  conversion.  How- 
ever, as  each  digital  bit  is  added,  the  magni- 
tude of  the  conversion  process  at  least 
doubles.  For  SSTV  transmission  the  quality 
potential  of  5  weighted  bits  exceeds  the 
potential  of  the  transmission  link,  so  4 
weighted  bits  (16  shades  of  grey)  were  used 
in  this  design.  I  feel  the  resultant  savings  in 
circuit  complexity  and  cost  more  than  justi- 
fies the  very  slight  reduction  in  ideal  picture 
quality. 

The  A/D  converter  encodes  the  video  into 
the  Gray  code  rather  than  a  strict  binary 
powers  of  2  code.  The  Gray  code  is  designed 
so  that  one  and  only  one  bit  changes  in  any 
step  in  shading,  thus  making  glitches  caused 
by  sampling  at  bit  change  time  unnoticeable. 
The  result  is  a  simpler  A/D  circuit  and  a 
vastly  improved  picture.  The  71  Ts  are  so 
wired  that  one  section  will  set  the  711 
output  "on"  when  a  certain  input  potential 


is  reached,  and  the  other  section  will  turn 
the  output  "off1  as  the  value  continues  to 
increase  beyond  a  preset  point.  This  711 
characteristic  enables  an  encoding  circuit  to 

be  built  using  only  VA  gates  for  encoding. 
The  Gray  code  is  explained  in  most  books 
about  digital  coding  schemes. 

The  incoming  video  is  fed  to  a 
MC1741SC  high  slew  rate  op  amp  (1C2Q1) 
video  driver  which  drives  the  15  comparator 
stages  in  parallel.  A  voltage  divider  string  of 
1012  resistors  is  tied  at  either  end  to  a 
variable  voltage  source,  +  at  the  top  end  of 
the  string,  and  -  at  the  bottom.  The  front 
"WHITE"  and  "BLACK"  controls  are  set  so 
that  the  whitest  component  of  the  video  will 
trip  shade  15  and  the  blackest  level  just  fails 
to  trip  shade  1 .  This  will  give  the  truest  grey 
scale,  but  the  "WHITE"  and  "BLACK" 
controls  can  be  set  so  that  video  com- 
pression takes  place,  and  an  overly  contrasty 
picture  may  be  sent  which  comes  through 
better  under  QRM  conditions.  The  simplest 
way  to  precisely  set  the  controls  is  to  use  the 
SSTV  spectrum  analyzer  (Suding,  73  Dec. 
1972,  and  SSTV  Handbook),  TP13  hooked 
to  a  dc  oscilloscope  will  work  fine  too. 

Memory,  D/A  and  VCO 

The  memory  section  of  the  scan  con- 
verter receives  the  high  speed  Gray  code 
digitized  video  output  of  the  A/D  converter, 
and  delivers  a  slowed  down  version.  The 
output  of  the  memory  is  converted  back 
into  a  binary  code  by  Exclusive  OR  IC213, 
and  then  goes  through  IC214  which  allows 
positive  or  negative  pictures  to  be  sent 
Inversion  is  appropriate  to  "menu  board" 
operations,  since  black  characters  on  a  white 
background  fare  better  under  multipath  con- 
ditions. 

The  D/A  converter  changes  the  binary 
video  into  an  analog  voltage.  This  simple 
circuit  uses  an  "open  collector  IC  (IC104),  a 
7405,  which  shorts  a  set  of  4  resistors  to 
ground,  thereby  controlling  the  gain  and 
subsequent  analog  voltage  output  at  pin  1  of 
IC105. 

The  VCO  is  an  IC  function  generator 
which  produces  both  a  triangular  wave  and  a 
square  wave  output.  By  utilizing  the  triangu- 
lar wave  output  plus  the  low  pass  active 
filter    following,    an  extremely     clean    sine 
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wave  is  generated,  even  at  1200H/.  I  he 
result  is  extremely  "crisp"  pictures  with  few 
transients,  particularly  in  the  zone  between 
the  sync  and  black  frequencies. 

I  would  advise  using  the  exact  R  and  C 
values  specified  with  IC104,  IC105,  and 
IC106.  Notice  that  Rill  through  RI08  arc 
in  a  binary  value  doubling  sequence.  The 
ideal  sequence  would  be  5.5K,  UK,  22K 
and  44K,  so  a  bit  of  value  selection  with  an 
accurate  ohmeter  will  produce  a  better  D/A 
conversion. 

Auto  Grey  Scale  Pattern  Generator 

The  biggest  trouble  with  most  SSTV 
stations  is  that  they  never  use  the  full  800Hz 
video  bandwidth  that  they  should  be  using. 
A  special  circuit  has  been  included  in  this 
scan  converter  which  multiplexes  in  a  grey 
scale  over  the  8  lines  at  the  bottom  of  a  1 28 
line  frame.  This  grey  scale  facilitates  not 
only  monitor  contrast/brightness  adjust- 
ments, but  also  helps  the  scan  converter  user 
to  adjust  the  BLACK  and  WHITE-,  com- 
pression controls  by  comparing  the  blacks 
and  whites  in  the  picture  ^displayed  on  his 
monitor  with  the  grey  scale  displayed  at  the 
bottom  of  the  screen.  The  grey  scale  also 
provides  handy  marker  pulses  on  the  spec- 
trum analyzer  or  the  dc  oscilloscope  hooked 
to  TP1 4, 

60Hz  operation  will  have  4  shades  of  grey 
with  the  whitest  shade  appearing  at  the  left 
side  of  the  screen  and  the  black  shade  on  the 
right  50Hz  operation  will  have  3  shades  of 
grey  with  the  whitest  shade  on  the  left  again, 
and  the  black  shade  on  the  right. 

The  circuit  is  wired  so  that  it  detects  the 
last  Vi  second  of  each  128  line  frame, 
establishes  clock  gating  pulses,  and  multi- 
plexes the  grey  scale  with  the  converted 
video  into  the  D/A  converter.  A  7420 
(IC309)  is  used  in  the  up  counter  section  to 
detect  the  last  Vi  second  of  each  128  line 
frame,  and  drive  the  horizontal  sync  single 
shot  during  this  period.  The  output  of  IC309 
serves  as  a  grey  scale  gate  to  the  741 57, 

The  converted  video  feeds  one  set  of  4 
inputs  to  the  74157.  Selected  up  counter 
clock  pulses  arc  fed  to  the  other  set  of  4 
inputs,  designed  so  that  their  binary  combin- 
ation will  produce  the  grey  scale  during  the 
last  Vi  second  period. 
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PARTS  LIST 


■    ■     ■    p 


Capacitors 

C1,C4 .  .    .  . ,  ...  1000  /UF,  35V  Electrolytic 

C2,  C3,  C5,  C6 1000  JlF,  1&V  Electrolytic 

C7P  C8 3.3  ^F,  35V  Tantalum  - 

Mallory  TAS335K035PQC  or  equivalent. 

cacioPcn,ci2,  cno.  cm, 

C1 14,  C210,  C21I,  C212,  C216, 

C21  7.  C218,  C222,  C223.  C224, 

C228,  C229,  C3Q6,  C307,  C308, 

C309,  C310 , 3.3  ^Fp  15V  Tantalum  - 

Mallory  TAS335K01  5P0A  or  equivalent. 

,  .    .001  /if  Disc  Ceramic 

...     . 33  MF.  1 0V  Tantalum  - 

Mallory  TA5336K01QPOC  Or  Equivalent . 

.047  £iF  Mylar 

,  , 001  £iF  Mylar 

MaHory  TAS475KO*0POA  or  Equivalent, 

CI  OS* 01  JiF,  Mylar 

CI  1  2,  C It 3,  C 1 1 5,  C21 3,  C21 4, 

C215,  C219,  C220,C221,  C22S, 

C226,  C227,  C230.  C231, 

C31 1.  C312.  C313.  C314.  C315      01  fJF  Disc  Ceramic 

i 

CI  09*      .003  JJF  Mylar 

C21 0,  C202,  C203 22 }JLF.  1 5V  tantalum 

MaHory  TAS226K01  5POC  or  equivalent. 

C206VC207* 47  pF  Mica 


Cl3f  C14,  C15,  C16  ,  . 
C101.C102.C1 03  ... 

C104\C106*.C303* 

C105,  C301" 

CI 07   .  , 


E  ■  1  W 


C208-    ...... 

C2G9'    

C302 ,  .  . 

«JU"       *-•,'* - 

C305'    

Diodes 

Dt,  D2,  D3.  D4,  D5 
D101,  D102,  01 03 


1 .8  JJF,  1 5V  Tantalum 

Mallory  TAS185K01  5POA  or  equivalent. 
800  pF  Mica 

.TJ/F  Mylar  or  Equivalent. 

.  1  pfF,  10V  Tantalum 

Mallory  TAS105KG10POA  or  equivalent . 

...         6.8  llf ,  6V  Tantalum  - 

Mallory  TA56S5K006POA  or  equivalent. 


TN4G02  or  equivalent, 
.  .  .       1N914 


4       4        i       1 


Integrated  Circuits 

IC1 . .  .LM309K 

IC2 LM340/12 

IC3  .  _ LM320/12 

IC4 , LM320/5 

IC101,  IC105  . , 1458  or  5558 

1C102.  IC201  (Motorola)      MC17415CP1 

IC103 ..  710 

IC104  ......... 7405 

IC106 ....         ...  NE566 

IC202,     IC203,     IC204,     IC2Q5,    IC206,    IC207, 

IC208+  1C209  .  ,  .  .     711 

IC210,  JC309 7420 

IC21 1,  tC303,  IC310 . .  .7400 

IC21 2 1402  or  2502 

IC273,  JC214  ..>..... ,., 7486 

IC215 74157 

IC216  (National)    .... MH0026CN 

IC217 74123 

IC218  ..,  ... ... .     > 7473 

'   "^  ^-    ■  v      ■      i    i    ■    i    »    ■    ■     «a  #  if  . «    4.   **«■•■■«■■>•■■■■      ■  "■  m    m  r  *W    I  *J 

IC301JC3O2,  IC311JC312 74121 

IC304  , ....  .7432 

1C305,  IC306  .  .  .  . , . .  .7493 

IC307,  IC308 74193 

IC401 7447 

I C402  .:.♦,, 7  segmem  LED  Readout 

MAN-1#etc. 

xtmr,  Led  Readout  and  ICs  available  from  Solid 
State  in  MO.  IC  1-4  available  From  Godbout  CA. 
J  CI  02.  IC201,  IC212  and  IC216  available  from 
Hamilton/Avnet  Electronics  340  E.  Middlrrf ielri 
Rd.,  Mountain  View  CA  94041 . 
Transistors 

Q101 ,  Q301 2N51  34etc. 

Q1 02   .  . ,  ,  . 2N51 3Setc. 

Miscellaneous 

F1  -  1  A  Fuse 

51  -SPOT  Switch 

52  -  SP4  Position  Rotary  Switch 

53  -  SPST  Switch 

T1  -  24V  Center  Tapped,  1  A  transformer 

IC  socket  -  as  desired 

*   -  Vaiue  considered  somewhat  critical  tor  proper 

operation. 

See    text  for    further    explanation   of  precise 
value. 


Resistors  iy-  W8tf  ^  5%j 

R1    

R2,  R4 

B3      .  .     , 

R101 

R102,  R110\  R120*,  R301* 

H 1 03  PRT|/   . . '^ ...  .  M  .  .  -,'m  .  *  .  j. » 

R104 

R105,  R216,  R303 

R106.  R221*.  R222- 

RVQ7,  R124*    

Fl     f    KmEM  i ■      +       m       f       j       *       A       -      +      W      +      +      I       i       *       *      * 


■       life 


.  .  ..2m 
TMPot 
.  .47m 


2k 

.  .  .3.3k 

.    .  .470 

.  .  .  3.9k 

.    4.7k 


+       ■       F       1       f      I      t      f      I      1      »      1      I      <       I      I      t      I      1      t      (      i      I       I       t       II       -fa   ■  •      + "  V   "i 

R109     22k 

R11  1     R1I3,  R126   ,  .     .5.6k 

R112   .. ,. 1k 

11-11    ™         _     -     «.    ■    v    v     •«    *    a    *     *    *    <■>■»**■*■    *     -i      r    —     *     -  *l™*     \-*    W    \M  \ 

R1 1 5 10*  PC  Pot 

R1 16',  R305 ...,....,  8,2k 

'  *   '  ^     ■  i    ■-!■?■■■    ■■    ■■■       ■   »    p  4  ■  •  *  4    ■■■■■  uK    r  trf  w^  (u^¥ 

R119' 1,2k 

R121*.  R123*    R125 10k 

R201 ,  R202,  R203,  R204, 
R205.  R206,  R207,  R206, 
R209,  R210,  R21T#R212, 
R2t3T  R214 ". 10 

■    ™  ■"    '      »  p       '     l^.i.""J  P       +      f       +      ■■      4        ?*«■-<■        l«-4         §ima+-k+1        h-aa-aal      ^*^J 

R217,  R218#  R219,  R220, 
R22G,  R227,  R228,  R229. 

R230,  R231,  R232,  RZ33 3,6k 

R224 , ,.  .100  PC  Pot 

H  3D  2,  H3Uo  !•«.••<  ti.,.,  ..,*.<  .».  +  ...!. ok 

R307    ...     220 

R401f  R402,  R403.  R404. 

R405,  R406,  R407,  R408 200 


PC  boards 

3  board  version  -  drilled        £30  p0d.  WSOZA  — 

RuoSrevert.    1411    Lonsdale    Rdr   Columbus  OR 

43227. 

2  board  version  drilled  -  $30  ppdh  Undrilled  - 
$20  ppd.  K70LO  -  Jim  Oldaker,  2930  Sorrel  Way, 
Eugene  OR  97401. 
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3.3  UF   l*Y 
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C3!^-C3i5 

Ol^F 

t-n 

eiw-cm 

C/i6.-:?iB 

1  5pF    13V 

CH2-€H3 

CJi9^33f 

Ol„F 

CII4 
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J.JilF    15V 

CMS 
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QiltF 

-12 

C22C-C229 

aapF    i3v 

C230-C23J 

,01  *F 

ALL   200 


LEAD  « 


SO- 


tin 


LEAD  * 


:?,£"" — »*»>-<"** 


TO  Ml  t 

)C  »*2 


AUGUST  1974 


83 


50/60Hz  Connections 

A  single  schematic,  Fig,  3,  is  included 
which  uses  special  notation  to  show  how 
jumpers  are  connected  to  run  on  either  50  or 
60Hz  lines.  Obviously,  connect  only  the 
labeled    set    which   is   appropriate   to   your 

situation.  Be  sure  to  put  in  all  of  the  needed 
50Hz  or  60Hz  jumpers  associated  with 
IC304,  IC305,  IC309  and  IC215.  The  PC 
boards  available  through  either  K70LO  or 
W80ZA  have  the  necessary  jumper  spots 
brought  to  a  common  socket,  and  a  16  pin 
plug  is  used  for  the  needed  jumpers. 

Testing 

The  scan  converter  may  be  tested  sequen- 
tially by  inputting  video  from  a  TV  camera 
and  looking  for  the  included  oscilloscope 
patterns  at  the  test  points  indicated.  The 
sequence  to  follow  is  the  functional  se- 
quence followed  by  the  section  titles  of  this 
article. 

Only  four  adjustments  are  found  in  the 
scan  converter.  Three  of  these  set  the  key 
VCO  frequencies  of  1200,  2300  and 
1500Hz.  The  easiest  way  to  get  this  section 
initially  on  frequency  with  no  camera  input 
is  to: 

1.  Attach  a  frequency  counter  to  the 
SSTV  output 

2.  Disconnect  the  1N914  (D103)  lead 
going  to  pin  1  of  IC1G5. 

3.  Adjust  the  sync  pot  (R118)  for 
I200H/  output.  Reconnect  the  1N914. 

4.  Place  the  video  inversion  switch  in  the 
"invert11  position, 

5;  Adjust  the  "white"  control  (R114)  for 
2300  Hz. 

6.  Place  the  video  inversion  switch  in  the 
"normal"  position. 

7.  Adjust  the  "black"  control  (R115)  for 
1  500Hz. 

Later  adjustments  are  even  simpler  once 
the  above  "ball  park"  adjustments  have  been 
made.  With  no  video  input,  ground  TP29. 
Adjust  "sync  to  1200Hz.  Remove  ground, 
switch  to  "invert"  and  adjust  "white,"  then 
switch  to  "normal"  and  adjust  "black/1  The 
sequence  1200,  2300  and  then  1500  is 
necessary  to  avoid  control  interaction.  The 
VCO  circuit  is  designed  so  that  once  these 
video  limits  have  been  calibrated,  no  video 


excursion      will      exceed     the     allowed 
1500-2300Hz  video  band, 

.The  remaining  adjustment  is  the  aspect 
ratio  control  which  is  adjusted  for  a  resul- 
tant square  SSTV  picture  with  video  input 
to  the  scan  converter,  as  previously  stated. 

Operation 

Once  the  scan  converter  is  operating 
satisfactorily,  the  only  adjustments  ever 
touched  are  the  "black"  compression  and 
"white"  compression  controls  on  the  front. 
Adjust  the  beam,  target  and  focus  controls 
on  your  TV  camera  for  as  sharp  and  con- 
trasty  picture  as  possible.  At  this  point  you 
should  see  some  kind  of  a  scan  converted 
picture  on  your  SSTV  monitor.  Adjust  your 
monitor  controls  so  that  the  black  section  of 
the  grey  scale  pattern  is  just  barely  black  on 
your  monitor,  and  the  white  section  is  not 
overly  white.  The  correct  setting  of  your 
monitor  brightness  and  contrast  controls  will 
then  allow  you  to  very  clearly  see  the  4 
shades  of  grey  at  the  bottom  of  the  screen 
(assuming  you  have  the  scan  converter  frame 
timing  selector  switch  to  "8  seconds  +  grey 
scale"  position. 

Now  adjust  the  "white"  compression 
control  so  that  a  white  area  in  the  SSTV 
picture  just  matches  the  intensity  of  the 
white  pattern,  and  adjust  the  "black"  com- 
pression control  so  that  blacks  in  the  picture 
area  just  match  the  black  pattern.  For  the 
truest  grey  scale  rendition,  you  should  avoid 
the  evident  pure  black  or  pure  white  in  your 
picture.  However,  for  greater  "punch"  in 
QRM  or  weak  conditions,  advance  the 
"black"  and  "white"  compression  controls 
for  considerable  black  and  white  clipping. 
Color  pictures  can  come  out  very  well  by 
proper  black  and  white  compression.  I  can't 
stress  the  value  of  the  spectrum  analyzer  too 
much. 

Credits 

I  would  like  to  thank  the  large  number  of 
SSTVers  who  have  helped  with  the  design, 
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Kinder,  W80ZA,  K70LO,  W6MXV,  W9NTP, 
K7YZZ  and  WA7MOV. 
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The  Logical  Way 


Here  are  some  basic  techniques  to  help  you  with  what  seems  at  times  to 
be  absolutely  mindboggling  circuitry. 


Every  profession  has  its  tricks  of  the 
trade  which  makes  things  easier,  such 
as  the  fisherman  knowing  what  bait  to  use 
and  the  right  depth  to  fish  at  for  a  particular 
catch,  or  a  farmer  knowing  the  best  planting 
time  and  the  right  fertilizer  to  use,  or  an  rf 
design  engineer  knowing  the  best  LC  ratio 
for  a  pi-tuning  network.  Most  amateurs  are 
not  well  versed  in  all  fields  of  electronics  but 
by  some  magic  combination  we  get  our 
circuits  to  work.  Knowing  a  little  more 
about  the  tricks  of  the  trade  could  have 
made  things  much  easier  though,  I'd  like  to 
present  some  digital  guidelines  practiced  by 
most  digital  designeers  in  hope  of  making 
your  next  digital  piece  of  gear  easier  to 
design  and  quicker  to  check  out  and  put  on 
the  air. 

Since  most  articles  appearing  in  ham 
magazines  are  using  TTL  logic,  because  of  its 
wide  availability  and  low  price,  I'll  direct  my 
comments  accordingly.  However,  no  matter 
what  logic  family  you  use  the  same  basic 
techniques  apply. 


The  most  common  abuse  in  TTL  circuits 
is  to  leave  unused  inputs  to  gates,  flip  flops 
and  counters  floating.  Unfortunately,  many 
TTL  devices  will  operate  with  a  floating 
input,  but  they  are  very  noise  susceptible 
and  you're  asking  for  unreliable  and  inter- 
mittent operation  with  the  high  intensity  rf 
fields  present  in  the  average  shack.  A  1 K  pull 
up  resistor  to  VCC  on  those  input  lines  and  a 
.001  {if  capacitor  to  ground  on  inputs 
coming  from  the  outside  world,  such  as  a 
key  input  to  a  keyer,  will  cure  most  pro- 
blems encountered  in  home  brew  digital 
equipment  No  TTL  manufacturer  recom- 
mends leaving  unused  inputs  to  gates  or  flip 
flops  floating.  Depending  on  the  logic  state 
desired,  they  should  be  grounded  or  pulled 
up  to  VCC  through  a  1K  resistor.  A  single 
resistor  can  handle  from  15  to  30  unused 
inputs.  It's  not  necessary  to  use  a  separate 
resistor  for  each.  They  could  be  tied  directly 
to  VCC  if  you  can  guarantee  that  VCC  will 
never  transient  above  5,5V.  Manufacturers 
claim   that  inputs  above  5.5V  may  damage 
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Fig.  1.  A  typical  ^  by  7  circuit. 

the  junction.  Why  risk  it?  It's  safer  to  use  a 
\0(  resistor  that  provides  current  limiting 
than  to  trust  your  regulator  not  to  over- 
voltage  on  a  load  transient 

Racey  Resets 

Another  area  where  trouble  can  develop 
is  in  resetting  counters.  A  54/7490  is  a 
decade  counter.  If  we  have  a  need  for  a 
divide  by  7  counter  we  might  use  the  circuit 
in  Fig.  1,  This  circuit  is  usually  satisfactory 
but  now  consider  Fig,  2,  a  divide  by  77 
counter  using  two  749CTs.  The  reset  pulse  is 
high  at  count  77  only  until  the  first  of  the  6 
inputs  to  the  7430  gate  goes  low.  If  the  units 
and  the  tens  counters  are  not  matched  as  to 
the  minimum  required  reset  pulse  width,  the 
units  counter,  for  example,  could  get  reset 
causing  the  reset  pulse  to  go  away  before  it 
was  up  long  enough  to  reset  the  tens 
counter.  Don't  always  believe  the  typical 
times  for  reset  widths,  propagation  delays, 
etc.,  in  the  spec  sheets.  TTL  manufacturers 
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sell  most  all  devices  they  make  and  some  are 
much  faster  than  the  typical  values,  and 
some  just  squeak  by  the  slowest  times  listed 
on  the  sheets,  And,  by  the  way,  look  at  the 
guaranteed  numbers  again  on  the  spec 
sheets.  They  are  valid  only  for  5.000V  and 
25°  C  Over  temperature  and  voltage  limits 
lab  measurements  have  shown  that  a  2.7  to  1 
multiplication  factor  can  be  applied  to  the 
typical  values.  Because  of  these  factors  I 
have  seen  the  reset  circuit  in  Fig.  2,  fail 
occasionally  on  strings  of  2  counters  and 
very  frequently  on  strings  of  3  or  more 
counters.  By  adding  a  latch  consisting  of  two 
nand  gates  to  the  reset  circuit  you  can 
guarantee  a  good  reset  every  time.  Fig.  3, 
shows  the  additions  necessary.  The  reset 
pulse  will  always  be  K>  of  a  clock  period 
wide,  and  at  the  highest  clock  rate  you  can 
use  the  counter,  the  reset  will  always  be 
wide  enough  to  do  the  job. 
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Fig.  2.   A  typical  -v  by  77  circuit. 


Fig.  3.  A  t  by  77  circuit  with  a  dean  reset 

I  hate  to  even  mention  the  following 
because  it  leaves  a  sour  taste,  but  .  .some 
designeers(?)  would  have  been  tempted  to 
use  a  RC  filter  on  the  reset  line  to  lengthen 
the  reset  pulse,  see  Fig.  4.  A  TTL  gate  has  a 
lower  impedance  when  pulling  to  ground 
than  when  pulling  to  VCC  Gate  A  pulling  to 
ground  will  discharge  capacitor  C  relatively 
fast  making  reset  go  high.  When  the  first  of 
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Fig.  4,  The  way  not  to  lengthen  the  reset  pulse  for 
a  ^  by  77  circuit  RC  networks  are  a  no-no  in 
digital  circuits* 

the  counters  responds  to  the  reset  and  gate 
A  goes  HIGH,  it  does  not  charge  up  the 
capacitor  as  fast.  The  reset  pulse  is 
lengthened  some.  This  is  a  bad  design  prac- 
tice especially  in  critical  circuits,  because  the 
lime  constant  is  not  reliably  predictable. 
Digital  gates  were  not  designed  to  be  oper- 
ated this  way,  and  I  have  seen  the  outputs  of 
g3tes  blown  because  the  C  was  too  large  and 
the  R  too  small  and  the  junction  couldn't 
take  the  transient  surge  when  trying  to 
discharge  the  capacitor.  You  should  never 
have  to  resort  to  a  RC  network;  there  is 
always  a  way  to  do  it  RIGHT!  I  don't  know 
of  a  professional  digital  designeer  that  would 
.even  consider  a  RC  network  in  a  circuit. 
Resistors  arc  used  only  for  pull  ups,  and 
capacitors  are  for  bypassing  VCC  to 
ground!!! 
Power  and  Grounds 

There  are  several  ways  of  supplying 
power  and  ground  to  the  chips  which  are 
satisfactory.  I  don't  think  anyone  is  capable 
of  saying  which  is  the  100%  best  way,  but 
good  practice  is  to  establish  a  single  point 
ground  and  a  single  point  VCC  location  in 
the  supply  section  of  the  equipment.  Each 
card  or  group  of  ICs  should  have  separate 
VCC  and  ground  leads  back  to  the  supply 
terminals  as  shown  in  Fig.  5.  This  single 
point  ground  is  probably  the  best  place  to 
establish  chassis  ground.  If  you  have  displays 
or  lamps,  don't  ground  them  to  the  chassis, 
but  use  a  ground  wire  back  to  the  single 
point  ground.  The  more  bypass  capacitors 
across  VCC  to  ground  the  less  noise  there 
will  be  in  the  circuit.  A  .001  /iF  capacitor 
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Fig,  5.  A  preferred  method  of  powering  ICs 

for  each  3  chips  or  a  .01  to  .1  jtiF  capacitor 
for  each  5  to  6  chips  will  help  reduce  noise 
on  the  VCC  line  due  to  the  large  current 
spikes  drawn  when  TTL  outputs  switch  logic 
states.  And  keep  those  leads  on  the  capaci- 
tors short,  not  3,81cm  (1/2")  as  they  come 
from  the  factory,  That  3,81cm  (114")  lead 
looks  very  inductive  at  the  frequency  of  the 
noise   you're   trying  to  filter  out,   and   the 
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Fig.  6,  How  not  to  power  IC$*  A  digital  clock 
powered  this  way  failed  to  operate  properly. 

effect  of  the  capacitor  is  lost  if  the  leads 
aren't  short.  A  few  eiectrolytics  or  tanta- 
lums, 2  to  50fift  are  always  helpful,  too. 

Don't  power  your  chips  as  shown  in  Fig. 
6.  I  purposely  wired  a  digital  clock  this  way 
to  see  what  would  happen  and  ii  counted 
erratically  everytime  the  furnace  went  on, 
the  electric  igniter  in  the  gas  clothes  dryer 
went  on,  the  dehumidifier  went  on,  and 
worst  of  all  anytime  the  transmitter  was 
turned  on.  Cleaning  up  the  power  and 
grounds  as  indicated  in  Fig.  5,  cured  all  the 
problems. 

Synchronous  Circuits 

The  best  advice  given  to  me  and  that  I 
can  pass  along  to  anyone  tinkering  or  start- 
ing in  digital  design  is  to  avoid  the  use  of 
presets  and  clears  on  flip  flops  except  when 
absolutely  necessary.  These  cases  may  be 
when  a  manual  reset  is  needed  to  initialize  a 
system  after  power  turn  on,  or  to  force  a 
system  shutdown,  or  in  synchronizers  (an 
example  later}  where  the  preset  or  clear 
pulse  is  synchronous  with  the  system  clock. 
Use  other  than  this  can  sometimes  lead  to 
difficult  to  find  race  problems.  Bringing  in 
inputs  directly  to  presets  and  clears  of  flip 
flops  is  the  most  noise  susceptible  thing  you 
can  do,  A  noise  pulse  can  easily  trigger  a  part 
of  the  circuit.  The  best  design  is  a  synch- 
ronous design  where  all  flip  flops  are  clocked 
together  from  a  common  system  clock.  All 
next  states  for  the  flip  flops  are  defined  by 
the  logic  circuitry.  A  typical  7474D  type  flip 
flop  has  a  setup  time  of  1 5ns.  This  means 
that  next  state  information  must  be  present 
and  stable  at  the  D  input  15ns  before  the 
clock  rises.  If  noise  is  strong  enough  to  get 
into    the    logic    circuit    it   can    only   affect 


operation  if  it  occurs  within  the  15ns  win- 
dow prior  to  the  clock  edge.  Actually  all 
gate  delays  from  the  point  of  the  noise 
injection  up  to  the  D  input  must  be  added 
up,  but  even  in  a  typical  system  if  the  noise 
is  gone  50-70ns  before  clock  it  won't  cause 
problems.  The  probability  of  noise  hitting 
this  narrow  window  is  much  smaller  than  the 
100%  probability  of  a  noise  pulse  presetting 
or  clearing  a  flip  flop  if  these  inputs  go 
directly  to  the  outside  world. 

Race  or  Initial  Conditions 

If  your  digital  circuit  looks  like  it  should 
work  on  paper,  but  doesn't  when  you  build 
it,  (and  all  wiring  mistakes  are  out)  it  could 
be  a  race  condition.  You  could  have  a  timing 
or  decoding  spike  which  is  triggering  another 
part  of  the  circuit  at  the  wrong  time.  That's 
why  it's  best  to  clock  all  flip  flops  from  a 
common  system  clock,  rather  than  through 
levels  of  logic  decoding  where  propagation 
delays  of  gates  can  generate  spikes  on  an 
output.  Fig.  7(  shows  a  divide  by  100circuit 
using  two  SN74160  synchronous  decade 
counters.  The  carry  out  of  the  units  counter 
is  high  only  when  it  has  reached  a  full  count 
of  9f  It  enables  the  tens  counter  to  advance 
on  the  next  clock  pulse,  and  at  the  same 
time  the  units  counter  will  go  to  the  zero 
state.  Count  19  is  decoded  and  gate  X  goes 
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SPIKE   DUE  TO  RACE  CONDITION 


Fig.  7.  Illustration  of  race  in  a  digital  circuit.  Spike 
on  gate  X  at  counter  transistion  from  state  9  to 
state  1  0  causes  incorrect  clocking  of  shift  register. 
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LOW  when  the  counters  are  at  state  19. 
When  they  are  clocked  again  to  count  20, 
gate  X  will  go  HIGH  clocking  the  shift 
register.  The  shift  register  is  supposed  to  be 
clocked  only  once  for  each  100  input  clock 
pulses  to  the  divide  by  100  counter,  and  for 
purposes  of  this  example,  it  is  to  be  clocked 
when  the  counters  go  from  state  19  to  state 
20.  If  the  two  counters  are  not  matched  as 
to  propagation  delays,  the  outputs  of  the 
tens  counter  could  change  first,  and  at  the 
transition  from  count  9  to  count  10,  A2 
could  go  HIGH  looking  like  a  19  decode 
before  A1  and  D1  go  LOW  really  making  a 
1 0  decode.  A  short  spike  could  occur  on  the 
output  of  gate  X,  long  enough  to  clock  the 
shift  register,  but  short  enough  that  you 
won't  see  it  without  a  good  high  frequency 
scope.  The  possibility  of  this  spike  occuring 
increases  if  the  tens  counter  is  very  fast,  and 
the  units  counter  just  passed  the  slowest 
delay  times  allowed  by  the  manufacturer  for 
the  device.  Changing  the  circuit  to  that  of 
Fig.  8,  will  cure  the  race  problem.  When 
system  clock  goes  LOW  gate  X  is  disabled. 
The  counter  is  clocked  1  gate  delay  later  and 
then  there  is  M>  of  a  bit  time  to  allow  the 
inputs  to  gate  X  to  setup  and  decode  state 
19.  Then  clock  goes  HIGH  making  gate  X  go 
LOW.  When  clock  goes  LOW  at  the  end  of 
the  bit  time  both  the  counter  and  the  shift 
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Fig,  S.  How  to  clean  up  the  race  condition  of  Fig. 
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register  are  clocked  together,  and  gate  X  is 
disabled  again  for  fi  a  bit  time  to  allow  the 
other  7  inputs  to  gate  X  to  settle  again.  The 
shift  register  will  be  clocked  once  and  only 
once  on  the  transition  of  the  counters  from 
state  1  9  to  state  20  and  the  race  is  over, 

[f  your  circuit  usually  works  but  every 
time  you  turn  it  on  it  malfunctions  for  a 
short  period  of  time,  you  probably  have 
failed  to  check  that  all  initial  conditions  that 
you  thought  were  there  are  satisfied.  Take  a 
good  look  at  the  circuit  and  try  to  see  what 
would  happen  if  some  flip  flop  didn't  start 
in  the  right  condition  you  assumed  it  would. 
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Fig.  9,  Switch  debouncer  circuit.  Output  A  goes 
LOW  when  switch  is  pushed.  Output  B  goes  HIGH 
when  switch  is  pushed. 
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Fig,  IL  A  circuit  that  produces  four  clock  pulses  each  time  the  push-button  switch  is  pressed. 


Draw  a  timing  diagram  if  necessary  and  you 
should  find  out  why  your  circuit  starts  off 
wrong. 

Useful  Circuits 

Some  helpful  circuits  that  you  might  be 
able  to  use  when  testing  your  digital  circuits 
are  shown  in  Fig.  9, 10  and  1 1.  As  you  know 
mechanical  switches  bounce  for  several  milli- 
seconds when  closed.  If  you  try  to  generate 
a  single  clock  pulse  from  a  switch  closure 
you   will    really   get   many   because   of  the 
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Fig.  10.  A  synchronizer  that  produces  one  output 
pulse  one  clock  period  wide,  synchronized  with  the 
clock  for  each  switch  closure. 


contact  bounce.  Fig.  9,  is  a  switch  de- 
bouncer  used  frequently  to  generate  a  single 
pulse  on  a  switch  closure.  The  only  require- 
ment for  it  to  work  is  that  the  wiper  of  the 
switch  just  bounces  between  a  contact  and 
an  open.  If  it  bounces  against  the  opposite 
contact  (which  most  don't)  then  the  latch 
will  alternate  states  and  not  produce  the 
single  output  desired. 

Fig.  10,  is  a  circuit  for  a  synchronizer.  It 
produces  a  single  pulse  one  clock  period 
wide,  synchronized  to  the  clock  on  each 
switch  closure.  When  the  switch  is  closed  the 
de-bouncing  latch  goes  HIGH  and  clocks  flip 
flob  B  HIGH,  The  next  clcok  pulse  clocks 
flip  flop  C  HIGH  and  resets  flip  flop  B.  The 
next  clock  takes  flip  flop  C  LOW  and  the 
circuit  is  ready  to  go  again. 

If  you  need  a  circuit  that  generates  a 
burst  of  clock  pulses  each  time  you  press  a 
switch,  for  instance  4  clock  pulses,  then  use 
the  circuit  in  Fig.  11.  Modifications  can 
produce  any  number  of  clocks  that  you 
desire.  If  you  haven't  mastered  the  art  of 
writing  the  next  state  equations  for  a  digital 
circuit,  or  don't  even  know  what  they  are, 
then  draw  out  a  timing  diagram.  That's  the 
next  best  way  to  get  going. 

So  let's  get  those  pencils  out,  erase  the 
race  in  those  designs  and  go  digital, 
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42d  an  issue  —  a 

savings  of  68%. 

(We  certainly 

won't  make  much 

money  off  you. 

Come  to  think  of 

it  what  kind  of  person  are  you,  reading  this 

paragraph  and  thinking  of  subscribing  for 

three  years?) 

OUR  RATES  ARE  REASONABLE 

DWe  have  managed  to  hold  our  subscription 
rates  at  a  reasonable  level  despite  a  host  of. 
rising  costs:  postage  rates  (our  nemesis,  due 
to  go  up  again),  staff  salaries  {itinerant  apple 
pickers  are  making  more  every  year  and  the 
chimpanzees  are  asking  for  more  and  more 
bananas),  rising  printing  costs  and  increased 
costs  in  just  about  everything  else. 


WHAT  WE  GIVE  YOU; 

□  More  articles  on  every  facet  of  amateur 
radio  than  any  other  publication. 

□We're  usually  a  couple  of  steps  ahead  of 
our  competitors  in  publishing  articles  you 
want  to  read  about 

□  More  ads  than  any  other  Ham  magazine— 
that  means  you  can  keep  up  on  what's  new 
in  your  hobby, 

□  NEWS  PAGES:  Read  about  how  hams  are 
aiding  people  during  times  of  crisis.  Read 

our  special  inter- 
est columns 
which  will  keep 
you  up  on  what's 
new  in  your  facet 
of  ham  radio  — 
contests  —  SSTV 

—  50  MHz  —  Solid  State  —  and  more,  more, 

more! 

□An  open  forum  for  you  in  our  letters  to 
the  editor  column.  Here  you  can  sound  off 
on  your  likes  and  dislikes  (about  us  or 
anyone  else)-  We  publish  both  sides. 

□  Wayne's  Editorials  —  never  boring,  some- 
times controversial.  They're  a  great  conver- 
sation starter  at  ham  clubs  and  on  the  air. 

□  I  RS  Report:  Does  an  average  ham  pay 
more  in  taxes  than  a  multi-million  dollar 
company?  Find  out  how  the  I  RS  is  out  to 
screw  you  and  what  you  can  do  about  it. 
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l~l  Sign  me  up  for  a  money-saving  1-year  subscription  for  $7. 

I~1  Here's  my  S12  to  rip  you  off  for  a  2-year  subscription. 

[~l  YEAH !  I'm  mean  enough  to  sign  up  for  a  3-year  subscription  for  $1 5. 

QBankAmericard     EJMasterCharge         Account  No. Expires 

Q  New  Subscription  Q  Renewal 

□  Bill  Me  Signature 
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NOVICE  CLASS 
STUDY  GUIDE 

$4 

The  world*s  easiest  to  understand 
book  on  the  theory  required  for  the 
Novice  amateur  radio  license  exam 
Frustrated  by  fundamentals?  Read 
this  book.  One  simple  reading  should 
carry  you  through  the  exam. 

GENERAL  CLASS 
STUDY  GUIDE 

$6 

This  book  will  help  you  to  really 
understand  the  theory  and  enable 
you  to  easily  pass  the  FCC  exam. 
This  is  not  a  Q&A  manual  for 
memorization.  Study  this  book  and 
go  into  the  exam  with  confidence. 

ADVANCED  CLASS 
STUDY  GUIDE 

$4 

Thousands  have  used  this  book  to 
help  them  breeze  through  the 
Advanced  exam  with  no  strain,  This 
is  the  ONLY  study  guide  published 
which  covers  ALL  the  material  you 
will  have  to  know. 

EXTRA  CLASS 
STUDY  GUIDE 

$7 

Does    the   theory   required   for   the 


Extra  Class  exam  panic  you?  No 
need,  for  this  book  reduces  it  to  easy 
comprehension.  Many  amateurs  find 
that  a  quick  reading  through  this 
book  is  enough  to  get  them  through 
the  tough  Extra  Class  exam*  Face 
that  exam  with  confidence. 

1974 

FM  REPEATER  ATLAS 

$1.50 

Listings  by  states  (or  countries)  and 
cities  of  all  repeaters,  both  open  and 
closed,  in  the  world.  Periodically 
updated.  Handy   size  for  mobile  use* 

FM  REPEATER 
CIRCUITS  MANUAL 

hardbound  $7 
softbound  $5 

Contains  almost  every  conceivable 
circuit  that  might  be  needed  for  use 
with  a  repeater.  All  circuits  explained 
in  detail.  All  aspects  covered,  from 
the  operator  to  the  antenna.  Also 
contains  chapters  on  setting  up  a 
mobile  station,  plus  much  more. 

HOW  TO  USE  FM 

$1.50 

This  book  presents  the  basics  of 
two  meter  FM  operation  and  re- 
peaters in  short  form  with  the  end  in 
mind  of  getting  you  on  FM  quickly 
and  easily. 

It  is  easy  to  make  some  blunders 
when  you  are  getting  started  with 
anything  new.  It  is  also  embarrasing, 
A  fast  reading  of  this  book  should 
help  you  avoid  the  pitfalls. 


VHF  PROJECTS  FOR 
AMATEUR  AND  EXPERIMENTER 

$5 

A  must  for  the  VHF  op+  Opening 
chapters  on  operating  practices  and 
getting  started  in  VHF,  both  AM  and 
FM,  followed  by  58  chapters  on 
building  useful  test  equipment, 
modifying  existing  and  surplus  gear, 
building  complete  stations,  both 
fixed  and  portable,  linears,  conver- 
ters, control  units,  preamps,  band 
scanners,  antennas,  noise  suppression, 
plus  many  more. 

FASCINATING  WORLD  OF 
RADIO  COMMUNICATIONS 

$4 

All  about  broadcast  band  DXing, 
tuning  the  tropical  DX  bands,  DXing 
radio  amateurs,  antennas  for  short- 
wave, radio  licenses,  pioneers  in  elec- 
tricity and  radio,  commercial  broad- 
cast stations,  WWV,  etc, 

TVI 

$1.50 

Discusses  all  types  of  interference 
problems  in  great  detail  with  recom- 
mended steps  to  cure  these  problems. 
Good  for  both  the  amateur  and 
citizens  band  operator.  Try  this  cure 
and  suffer  no  longer. 


IC  PROJECTS 


$4 


This  book  tells  how  to  understand 
and  use  ICs,  with  numberous  con- 
struction projects. 


COAX  HANDBOOK 

$3 

All  about  coaxial  cables,  connectors 
and  applications.  It's  all  here  —  pic- 
tures, part  numbers  and  specifica- 
tions for   all   types. 

SOLID  STATE 
PROJECTS 

$4 

More  than  60  projects  of  interest  to 
anyone  in  electronics.  The  devices 
range  from  a  simple  transistor  tester 
to  a  ham  TV  receiver.  This  collection 
will  help  you  become  more 
intimately  acquainted  with  zeners, 
ICs  and  varactors,  etc. 

TRANSISTOR  PROJECTS 

$3 

Crammed  full  of  home  construction 
projects,  from  receivers  to  trans- 
mitters and  all  in  between.  Chapters 
include  such  articles  as  zener  diodes, 
how  they  work,  how  to  use,  test  and 
buy  them;  integrated  circuits;  how  to 
design  transistor  amplifiers;  and 
many  more. 


DX  HANDBOOK 

with  MAP 

$3 

How  to  work  DX,  how  to  get 
QSL'S,  country  lists,  award  lists,  QSL 
bureaus,  maps  of  the  world,  great 
circle  maps  centered  on  major  U.S. 
cities,  DX  bearing  charts  for  major 
U.S.  cities,  how  to  go  on  your  own 
DXpedition,  and  much  more.  Wall 
size  DX  map  of  the  world  included. 
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INTRODUCTION  TO 
RTTY 

$2 

In  this  book  the  world  of  radio- 
teletype  is  explained  in  an  easily 
understood  manner  for  the  beginner. 
There's  also  a  chapter  on  RTTY  Art 
which  will  teach  you  everything  you 
need  to  know  in  order  to  be  a  RTTY 
Artist,  The  last  part  of  this  book 
contains  a  bibliography  of  everything 
published  about   RTTY   since    1952, 


RTTY  HANDBOOK 

$6 

A  comprehensive  book  covering  all 
areas  of  radio  teletype,  from  getting 
started  with  the  basic  principles, 
what  equipment  to  procure  and  how 
to  make  it  work.  The  only  up-to-date 
book  available  on  the  subject,  Well 
written,  easy  to  read  and  understand. 

73  USEFUL 
TRANSISTOR  CIRCUITS 

$1 

Useful  transistor  circuits  for  audio, 
receivers,  transmitters  and  test  equip- 
ment. 47  chapters  with  circuit  dia- 
grams for  each,  complete  with  com- 
ponent values,  etc.  A  must  for  the 
solid  state  home  brewer.  Easy  to  read 
and  to  understand. 


SLOW  SCAN 
TELEVISION  HANDBOOK 

hardbound  $7 
sof tbound  $5 

This  excellent  book  tells  all  about 
it,  from  its  history  and  basics  to  the 
present  state-of-the-art  techniques. 
Contains  chapters  on  circuits, 
monitors,  cameras,  color  SSTV,  test 
equipment  and  much  more. 


DIODE  CIRCUITS 
HANDBOOK 

$1 

115  diode  circuits  including  power 
supply  application,  regulators,  ac 
meter  applications,  receiver  detectors 
for  AM-FM-SSB,  noise  limiters, 
squelch,  AGC,  varicap  tuning,  audio 
clippers,  compressors  FM  modula- 
tors, RTTY  keying,  varactor  multi- 
pliers,    noise     generators, 

VHF  ANTENNA 
HANDBOOK 

Would  you  believe  that  the  secret 
to  success  in  VHF/UHF  is  in  the 
antenna  system?  This  is  no  earth 
shaking  discovery,  but  it's  true.  A 
complete,  detailed  book  with  descrip- 
tions, dimensions,  tuning  data,  dia- 
grams and  photos.  Antennas  from  the 
instant  coat  hanger  to  the  giant 
collinear   beam    can    be   found   here. 

DIGITAL  CONTROL 
OF  REPEATERS 

hardbound  $7 
softbound  $5 

Here's  a  book  for  the  FMer  who 
wants  to  design  and  build  a  digital 
repeater  control  system.  Contains 
sections  on  repeaters,  basic  logic 
functions,  logic  circuit  design,  con- 
trol systems,  support  circuits,  mobile 
installations,  touch-tone,  plus  a 
special  section  on  a  "mini"  repeater 
control  system. 


CONVERTING  COMMERCIAL 

FM  GEAR 

General  information  on  commercial 

FM  gear  with  specific  conversions  for 
Motorola   equipment. 


DIODE  CIRCUITS 

$1 

Full  of  simple  handy  goodies  built 
with  diodes. 
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73  CERTIFICATES 

WAAS  $1 

Worked  Almost  All  States  —  Proof 
of  your  having  worked  49  of  the  50 
states.  It  is  for  those  who  are  just 
unable  to  get  that  last  state 
confirmed. 

RRCC  $1 

This  Real  Rag  Chewers  certificate  is 
awarded  only  for  the  feat  of  a  non- 
stop QSO  for  a  period  exceeding  six 
hours  with  no  time  out  for  anything. 
Order  must  be  accompanied  with 
date/time  (GMT)  of  start/end  of  con- 
tact, station  contacted,  and  your  call 
sign. 

DXDC  $1 

Available  for  those  who  present 
proof  of  contact  (copy  of  log)  with 
10  different  countries.  Awarding  this 
certificate  makes  you  a  member  of 
the  DX  Decade  Club. 

RTTY-DXDC  $1 

Frame  and  hang  this  one  above 
your  machine.  All  operating  award 
for  those  who  have  submitted  proof 
of  2-way  teletype  communications 
with  10  countries.  Endorsement 
provisions  for  different  bands. 

SSTV-DXCC  $1 

Dress  up  the  shack  with  this  award 
for  2-way  Slow  Scan  Television  com- 
munications with  10  countries- 
Endorsement  provisions  for  separate 
bands, 

ALL  MODE  DXDC  $1 

How  many  can  qualify  for  this  one? 
An  award  for  2-way  communications 
with  10  countries  using 
CW-SSB-RTTY-SSTV  modes. 


UNDERSTANDING,  XYL/OM  $1 

An  unusual  certificate  —  get  one 
and  keep  your  mate  happy.  An  award 
to  those  who  have  the  good  fortune 
of  having  an  understanding  partner 
who  appreciates  all  good  things  about 
amateur  radio  (staying  up  all  night, 
spending  money  for  rigs,  etc.). 


CHC 


*1 


Presented  to  those  who  submit  a 
sworn  statement  that  they  have  never 
received  a  certificate  for  radio  operat- 
ing and  if  they  ever  receive  one,  they 
will  hate  it.  This  certificate  should  be 
your  first  before  you  accidentally  do 
something  and  receive  a  certificate 
for  it.  This  attests  to  your 
membership  in  the  Certificate  Haters 
Club. 


Be      certain      to     enclose 
postage     for     the     return 


sufficient 
of    your 


73  BACK  ISSUES 


VOL.1 


$4 


This  is  an  assortment  of  twelve 
different  back  issues  of  73  from  the 
years  1960  through  1964,  Normally 
these  back  issues  would  cost  you  $1 
or  more  each,  but  since  this  assort- 
ment is  our  choice  instead  of  yours 
you  benefit  with  a  big  bargain.  Here 
is  a  good  way  to  build  up  your 
technical  library  with  hundreds  of 
interesting  and  valuable  technical 
articles    and    construction    projects. 

VOL.  2  $4 

Twelve  different  back  issues  of  73 
from  the  years  1965  through  1967, 
These  are  the  real  vintage  years  of  73 
for  home  builders  of  transistorized 
gear,  Lots  of  VHF  projects  and 
gadgets  galore.  See  for  yourself  what 
73    was   doing  back   when    QST   was 
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(continued) 


still  bringing  you  only  tubes.  At  this 
price  you  get  our  choice  of  back 
issues.  This  is  an  excellent  way  to  fill 
in  missing  back  issues,  if  you  like  to 
gamble. 

VOL,  3  $4 

Twelve  different  back  issues  of  73 
from  the  years  1968  to  1972.  These 
bundles  are  already  made  up  so  you 
have  to  accept  our  choice  at  this 
price.  Individual  issues  for  most 
months  are  still  available  for  $1  each 
for  these  years* 

MAGNETIC  CALL  SIGNS 

$4 

Let  the  world  know  that  you  are 
proud  of  your  ham  call.  These 
magnetic  call  signs  will  adhere  to  the 
side  of  your  car*  and  they  won't  fall 
off    at    high    speeds, 

U.S.  MAPS 

$1 

These  wall  sized  maps  show  the 
states  and  call  area.  They  are 
specially  designed  for  coloring  to 
show  your  progress  toward  the  Work- 
ed All  States  award  of  ARRL  or  the 
Worked  Almost  All  States  award  put 
out  by  73  (for  proof  of  contact  with 
49  states).  Since  you  will  probably  be 
wanting  to  work  for  the  award  on 
several  bands  you  will  want  several 
maps.  They  come  in  groups  of  four. 

WORLD  DX  MAP 

$2 

This  is  the  same  wall-sized  DX  map 
that  is  included  with  the  DX  Hand- 
book except  it  comes  to  you  rolled 
up  instead  of  folded.  This  is  so  you 
can  put  it  on  the  wall  or  have  it 
framed.  The  map  \s  designed  with  all 
country  prefixes  indicated  and  space 
for  you  to  color  in  the  countries  as 


you  work  them.  Visitors  can  see 
immediately  how  much  of  the  world 
you  have  contacted!  The  zones  are 
on  the  map  as  well  as  prefixes.  Maybe 
you  need  several  maps. 

CUSTOMIZED  DX 
BEARING  CHART 

$4 

An  amateur  who  works  for  a  big 
computer  company  has  a  program 
which  permits  him  to  plug  in  your 
location  and  have  it  print  out  the 
bearings  of  all  the  countries  of  the 
world  from  your  shack.  Once  you 
have  this  list  you  will  use  it  for  every 
DX  contact.  The  chart  gives  the 
bearing  and  distance  to  all  major 
cities  and  countries.  Be  patient  when 
you  order  for  these  have  to  be  run 
through  in  groups  so  that  we  can 
offer  them  to  you  at  such  a  low  cost. 

73  BINDERS 

$5 

These  binders  are  a  gorgeous  red 
and  come  with  the  nicest  set  of  year 
stickers  youVe  ever  seen.  The  perfect 
thing  for  storing  your  issues  of  73  so 
that  they  won't  get  lost  or  spilt  on, 
or  into  the  hands  of  the  Jr.  Op.  Dress 
up  your  shack  with  these  binders. 

LAPEL  BADGES 

$1 

Name  and  call  identifies  you  at  club 
meetings,  hamfests,  busted  pot 
parties.  Hand  engraved  by  skilled 
New  Hampshire  craftsman  with  lov- 
ing care.  Only  one  lousy  dollar.  Send 
first  name  and  call. 

CALL  LETTER 
DESK  PLATE 

$2 

How  about  dressing  up  your  operat- 
ing table  with  a  desk  plate  showing 
your  first  name  and  call?  These  em- 
bossed desk  plates  are  nice  —  and 
inexpensive.  No  zero  available,  sorry. 
There  is  room  for  twenty  letters  and 
spaces  total. 
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Operating  vonvenienve  —  plus  —  impressive  to  visitors 


For  about  eight  dollars  this  project  can 
be  many  things  to  many  people.  This 
ten  minute  station  timer  utilizes  a  digital 
readout  display  indicating  elapsed  time  in 
minutes.  When  nine  minutes  have  passed,  the 
9  numeral  blinks  for  60  seconds,  which  is  a 
real  eye  catcher,  before  resetting  to  zero, 
starting  another  count  cycle.  A  manual  zero 
reset  is  provided  to  start  the  timer  at  the 
beginning  of  your  QSO- 

If  you  have  not,  as  yet,  got  your  feet  wet 
with  relaxation  oscillators,  ICs  or  numeric 
display  tubes,  this  is  a  simple  starter  project 

Circuit 

The  timer  is  line  operated,  and  all  cir- 
cuitry should  be  isolated  from  the  exterior 
cabinet.  Line  voltage  is  divided  to  supply  10 
volts  to  the  bridge  rectifier.  This  voltage  is 
dropped  and  regulated  to  5  volts  for  the 
unijunction  pulse  generator  and  ICs.  Adjust- 
ment of  the  1  meg  pulse  generator  pot 
determines  the  time  necessary  to  charge  the 
100  fiF  timing  capacitor,  which  should  be 
good  quality.  When  this  capacitor  charges 
sufficiently  to  turn  on  the  unijunction,  the 
transistor  fires,  discharging  the  capacitor  and 
generating  a  voltage  pulse  across  its  4711 
resistor.  These  pulses  are  counted  by  the 
7490  decade  IC  The  output  of  the  counter 
is  fed  to  Lie  7441  decoder  driver  which 
turns  on  the  proper  numeral  in  the  readout 
tube. 

The  9  numeral  is  connected  as  a  relaxa- 
tion oscillator  and- flashes.  The  flash  rate 
may  be  varied  by  changing  the  value  of  the 
100K  resistor.  The  3  juF  capacitor  must  be 
paper,  not  electrolytic.  Approximately  140 
vdc  for  the  readout  is  obtained  from  the  line 
via  a  single  diode  and  filter. 
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*[f  leakage  is  10/iA 
or  greater,  reduce 
value  of  1  meg  re- 
sistor 


Fig.  2.  Schematic.  Diodes  are  1N4001  or  similar. 


Parts  List 

ITEM 

QUAN. 

7490  IC 

1 

7441  JC 

1 

NIXIE  B5750.  NL  1220 

or  sjmilar 

GE  XlOor  2N2646 

1 

1N4001  diode 

fl^f 

2K    10  w 

1 

4K    10  uv 

1 

1 5012  2  w 

1 

12K     1/2  t/v 

1 

100K    1/2  w 

1 

150£2    1/2  w 

1 

47£2    1/2w 

1 

100H    1/2  w 

1 

1  meg    1/2  w 

1 

1  meg  pot 

1 

.001 JUF 

2 

500 /UF    10V 

1 

100  fiF    10V 

1 

3JUF   200V 

1  paper 

15jLiF   200V 

1 

SPOT  push  button  SW 

5V  ZENER     1/2  w 

1 

If  you  choose  not  to  use  the  printed 
circuit  board,  assembly  may  be  on  .2"  vector 
board,  Straighten  every  other  IC  pin  and 
hand  wire  the  connections  using  the  circuit 
board  as  a  guide. 
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Re-set 

Depressing  the  manual  reset  button,  lifts 
the  7490  terminal  2  and  3  from  ground, 
re-setting  the  count  to  0.  At  the  same  time, 
the  100  jxF  capacitor  is  shunted  to  ground 
through  four  diodes,  which  discharges  it  to 
about  the  same  level  as  does  the  transistor. 
This  eliminates  an  extra  long  first  count 
after  a  manual  resci. 


If  you  have  not  done  so  before,  the 
action  of  all  functions  of  this  circuit  may  be 
observed    with  a  scope  or  VTVM. 

This  circuit,  of  course,  may  be  used  for 
other  timing  functions  by  changing  the  value 
of  the  unijunction  timing  components. 

Accuracy  on  several  units  built  was  with* 
in  1  5  seconds  over  any  ten  minute  period. 
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John  7\  Hunt 

251  W.  Bruce  ton  Road 

Pittsburgh  PA  15256 


FAIL 


SAFE 


SWITCHING 


M PROVED 


The    article,    Fail    Safe    Switching,    73 
October,    1971    was   useful   and  quite 

correct-  There  are  some  simplifications  and 
improvements  possible,  however.  The  circuit 
of  Fig.  2  in  that  article  does  exactly  what  it 
is  purported  to  do  and  the  logic  switching 
scheme  for  it  could  be  drawn  as  in  Fig.  I, 


AC 


-a 


LOAD  I 


■  B" 
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LOAD  2 


8 


LOAD  3 


NEUTRAL 


Fig.  J.  Logic  switching  scheme. 


In  Fig.  1  each  letter  represents  one  pole 
of  a  given  switch.  Such  a  representation 
makes  it  easier  to  see  what  the  circuit  does 
than  a  conventional  wiring  diagram.  In  this 


LOAD  I 


h 


LOAD  2       ' — (>—  NEUTRAL 


LOAD  3 


Fig.  2*  Logic  circuit, 


case  all  three  loads  have  to  be  carried  by  the 
first  A,  B  and  C  contacts.  The  contact  load 
can  be  reduced  if  the  logic  circuit  (Fig.  2)  is 

used. 


AC 


NEUTRAL 


Fig.  3.  Conventional  wiring  diagram. 

The  conventional  wiring  diagram  could 
then  look  like  Fig.  3.  In  reference  to  Fig.  3, 
if  the  momentary  open  can  be  tolerated,  a 
simpler  setup  can  be  provided  by  using 
double  throw  switches.  The  open  time  is  the 
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-NEUTRAL 


Fig.  4.  Logic  switching  arrangement  when  C  is  first 
operated. 
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time  it  takes  the  switch  between  the  nor- 
mally open  and  normally  closed  positions.  If 
make-bef ore-break     contacts    are    used    no 


that  the  contact  loading  is  divided.  All 
contact  ratings  should  be  equal  to  the 
heaviest  load. 

Hope   these   simplifications  prove  useful. 


Q 


I -^ 


AC 


_J 


n 


_i 


LOAD  3 


LOAO  2 
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LOAD  I 
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CENTER  CONTACT- 


MORMAli^  open 
NORMALLY  CLOSED 


Fig.  5.  Conventional  wiring  diagram  with  a  double 
throw  switch. 


open  time  exists^  but  many  applications  can 
readily  tolerate  the  short  duration  open. 
(Caution  with  the  transfer  contact  types  is 
needed,  however  For  example,  if  C  is  first 
operated  all  three  loads  are  momentarily  on 
during  the  switch  motion,)  The  logic  switch- 
ing arrangement  to  achieve  this  is  suggested 
by  Fig,  4, 


NEUTRAL 


Fig:  6    Logic  scheme  for  most  foolproof  scheme 
wiring  diagram. 


In  Fig,  4,  the  plain  letter  C  is  a  normally 
open  contact  and  C  is  a  normally  closed 
contact,  etc.  One  C  and  one  C  with  a 
common  connection  form  one  pole  of  a 
multiple  pole  -  double  throw  switch.  The 
conventional  wiring  diagram  would  appear  as 
Fig.  5.  Notice  that  the  switch  requirements 
are  only   I  SPST,  1  DPDT,  and  I  3PDT,  and 
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LOAD  3 


Fig.   Z  Series  arrangement  of  contacts  and  guards 
against  contact  failure. 

If  one  wants  the  most  foolproof  scheme 
use  the  logic  system  of  Fig,  6,  Notice  that 
load  2  cannot  receive  power  unless  load  1  is 
supplied  power,  and  load  3  cannot  receive 
power  unless  load  2  is  supplied  power.  This 
is  achieved  by  the  series  arrangement  of 
contacts  and  guards  against  contact  failure. 
The  wiring  diagram  for  this  could  be  (since 
several  are  possible)  as  it  is  shown  in  Fig.  7 


AC 


NEUTRAL 


Fig.  8.  Modification  of  wiring  diagram  in  article. 

Or  the  diagram  in  the  article  could  be 
modified  as  shown  in  Fig,  8  (dotted  area). 
The  output  of  the  fourth  contact  down  is 
moved  from  the  line  feeding  No,  1  load  to 
the  line  feeding  the  No,  2  load. 
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CIRCUITS,  CIRCUITS,  CIRCUITS. 

The  following  circuits  have  appeared  in  the  referenced  boohs,  magazines,  application  notes,  etc. 
While  we  try  to  reproduce  all  of  the  information  that  should  be  needed  by  an  experienced  constructor, 
readers  may  want  to  avail  themselves  of  the  original  sources  for  peace  of  mind. 

Readers  are  requested  to  pass  along  any  interesting  circuits  that  they  discover  in  sources  other  than 
U.S.  ham  magazines.  Circuits  should  be  oriented  toward  amateur  radio  and  experimentation  rather 
than  industrial  or  computer  technology.  Submit  circuit  with  alt  parts  values  on  it,  a  very  brief 
explanation  of  the  circuit  and  any  additional  parts  information  required,  give  the  source  and  a  note  of 
permission  to  reprint  from  the  copyright  holder,  if  any,  and  the  reward  for  a  published  circuit  will  be  a 
choice  of  a  73  booh.  Send  your  circuits  to  73  Circuits  Page,  73  Magazine.  Peterborough  NH  03458. 

All  of  the  circuits  used  this  month  were  sent  in  by  Douglas  R.  Schmieskors,  Jr.  The  4 A 
Voltage  Regulator  circuit  is  taken  from  the  Fairchild  Semiconductor  Voltage  Regulator 
Applications  Handbook.  All  of  the  other  circuits  used  this  month  are  taken  from  the 
Fairchild  Semiconductor  TTL  Applications  Handbook, 

If  you  have  any  circuits  that  you  think  might  be  of  interest  to  others  send  them  to  73. 


SIMPLE  RC    CLOCK  GENERATOR 
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The  simple  TTL  clock  generator  circuit  shown 
provides  a  clock  satisfactory  for  most  simple  TTL 
systems  and  it  always  starts  oscillating  without 
coaxing.  This  circuit  requires  only  16  of  a  hex 
inverter  package  and  three  passive  components  — 
two  resistors  and  a  capacitor. 

RESYNCHRONIZER 

ASYNCHRONOUS  INPUTS 


RESYNCHftONlZATION 
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SYNCHRONOUS  OUTPUTS 

"OR  9316 

A  resynchronizer  using  a  9310  (or  9316)  as 
four  D-input  flip  flops  is  shown.  In  this  circuit  the 
PE  input  is  grounded,  and  the  resynchronizing 
input  is  applied  to  the  CP  input  In  most  cases,  the 
9300  universal  shift  register  is  preferable  for  this 
function. 


DUAL  EDGE  DETECTOR 
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Half  of  a  9014  quad  Exclusive-OR  gate  with 
one  capacitor  provides  a  circuit  generating  an 
output  pulse  for  both  a  LOW-to-HIGH  and  a 
HIGH-to-LOW  transition  of  the  input  signal.  This 
function  is  useful  for  regenrating  the  clock  in  a 
self-clocking  PDM  transmission  system.  When  fed 
with  a  square  wave  input,  this  circuit  acts  as  a 
frequency  doubler. 
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BATTERY  OPERATED.CRYSTAL  CONTROLLED  STOPWATCH  WITH  MULTIPLEXED  DISPLAY 
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•All  9300.  93m  9312  and  9328  devices 
in    this  circuit   are   Low   Power   version. 


This  ckcuit  stores  9-digits  bit-serially  in  a  36-bit  shift  register  comprised  of  two  9328  dual  8-bit 
shift  registers  and  a  9300  4-bit  universal  shift  register  incrementing  or  decrementing  with  an  exclusive 
OR.  This  counter  offers  very  economical  display  multiplexing  and  is  shown  driving  7-segment  LED 
displays. 

This  circuit  operates  as  a  crystal-controlled  stopwatch,  displaying  milliseconds  to  hours.  The  time 
counter  is  a  36-bit  (9-digit)  bit/serial  incrementer  (two  93L28sf  one  93L00)  controlled  by  a  3.6  MHz 
crystal  oscillator  and  time  base  (9305,  93L00,  93L10  and  9301)  so  that  the  lOsecondand  10-minute 
digits  are  counted  modulo  6.  A  second  set  of  shift  registers  stores  display  data  independently  of  the 
state  of  the  counter  whenever  the  Stop  contact  is  activated.  The  contents  of  the  storage  register  are 
strobed  every  four  clock  pulses  into  a  93L00  feeding  a  9307  7-segment  decoder.  This  decoder,  through 
current-limited  buffers,  drives  the  anodes  of  the  8-digit  LED  display  matrix.  The  cathodes  are 
sequenced  by  the  93L)1  and  eight  PNP  transistors.  Since  this  counter  requkes  36  clock  pulses  to 
increment  the  least  significant  digit  (If  10ms,  not  displayed),  the  shift  frequency  is  360  kHz,  derived 
from  a  3,6  MHz  oscillator  through  a  9305  decade  counter.  In  this  case,  the  low  count  rate  inherent  to 
serial  incrementers  is  advantageous,  resulting  in  a  shorter  divide  chain  for  the  time  base.  The  use  of  low 
power  MSI  keeps  to  tal  power  consumption  under  2.5W  and  also  simplifies  clock  distribution, 
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EDGE  DETECTOR 


J 


u 


I 


IN 


i_r 


Out 


IN 


e=Oh=D* 


OUT 


/ 


u 


i 


IN 
OUT 


This  edge  detector  circuit  generates  a  negative-going  pulse  on  output  A  for  each  LOW-to-HIGH 
transition  of  the  input,  and  generates  a  negative-going  pulse  on  output  B  for  each  HIGH-to-LQW 
transition  of  the  input.  The  pulse  width  is  adjustable  by  varying  the  Miller  capacitance.  A 
non-adjustable  short  pulse  (^20ns)  on  the  LOW-to-HlGH  transition  of  the  input  can  be  generated  by 

replacing  the  transistor  inverter  stage  with  the  unused  fourth  NAND  gate, 
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A  programmable  counter  can  be  designed  using  a  9311  decoder  that  counts  in  modulo  2nt  where  n 
is  the  programmable  input  Shown  above  is  a  9311  decoder  and  four  9316  binary  counters  capable  of 
counting  up  to  2^*.  The  input  n  drives  the  selected  output  LOW  so  that  when  a  parllel  load  occurs,  all 
HIGHS  are  written  into  the  register  except  at  the  stage  represented  by  the  address  n*  The  counter 
counts  pulses  and  reaches  the  condition  00001 11111111,  at  which  point,  the  terminal  count  of  the 
last  stage  goes  HIGH,  Ater  14  additional  pulses  bring  the  total  2n*l,  the  three  remaining  inputs  to  the 
9004  gate  are  HIGHt  and  the  next  clock  pulse  reloads  the  counter  to  its  original  condition.  The  circuit 
therefore  performs  as  a  2n  programma  ble  divider. 
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Cassette  Code  Courses 

With  these  Code  Courses  from  73, the  average  person  can  learn  the  International  Morse  Code  fast  enough 
to  pass  FCC  code  exams  from  Novice  thru  Extra  Class  in  a  few  painless  hours!  One  of  the  beauties  of 
cassette  tapes  is  that  you  can  take  them  with  you  anywhere  —  at  work  for  lunch  break  (code  on  rye  is 
great)  —  even  in  the  car  while  you  are  driving  (or  what's  more  likely,  moldering  away  in  line  at  a  service 
station  trying  to  get  gas).  With  the  help  of  these  tapes  passing  the  code  portion  of  the  various  exams  is  a 
gas . .  .  er  ,  .  . snap! 


o 


o 


My  class  was  so  enthused  over  your 

code  cassette  tapes  thai  after  hear* 
ing  the  13  word  per  minute  cassette 
every  student  in  the  class  decided 
to  get  one  for  home  practice.  En- 
closed is  an  order  for  23  of  the  IS 
word  per  minute  tapes. 

K6MLC 

After  about  a  week  of  playing  your 
/.?  word  per  minute  cassette  f which 
I  timed  out  at  14  words  per  minute, 
incidentally*).  I  went  down  and 
passed  the  General  exam  with  no 
strain.  The  plain  language  of  the 
FCC  exam  seemed  so  slow  that  I 
lost  ail  fear  after  the  first  few 
letters  and  made  perfect  copy  from 
then  on.  It  ws  fear  that  gets  you.  and 
your  tape  gave  me  confidence. 
Thanks! 

WN91GQ 


C^/Vr  been  teaching  code  for  over 
twenty  years  now  and  I've  tried 
every  record  and  tape  and  other 
gadget  that  has  come  nut.  Let  me 
say  that  the  13  MAGAZINE  code 
course  is  by  far  the  finest  that  I 
have  ever  heard,  I  never  thought  / 
would  learn  new  tricks¥  hut  you  "i  i 
taught  me  a  Ittf  about  teaching 
code.  Suffice  it  to  say.  I  am  recom- 
mending that  every  student  of  mine 
get  vour  tapes. 

KIIF 


[^A/v     wije.     who    has    been    almost 
totally  resistant  to  (he  code,  breez- 
ed through  your  $  word  per  minute 
beginners    cassette    and    was    ready 
r  the  Novice  exam  in  one  da  v. 

WB8J0N 


[71  Basic  5  WPM  Code  -  this 
cassette  code  course  will  teach  the 
IMC  at  five  words  per  minute,  all 
letters,  numbers  and  punctuation. 
The  tape  not  only  gives  all  these 
characters,  but  gives  them  in  a  very 
simple  order  so  you  can  start 
copying  code  within  one  minute  of 
hearing  it.  This  has  got  to  be  the 
easiest  way  to  learn  code  ever 
invented.  The  cassette  actually  has 
the  code  bemg  sent  at  6  WPM , 
allowing  a  margin  for  operator 
panic  when  the  chips  are  down  and 
the  real  exam  is  at  hand. 

Basic  Code  5  WPM  -  60  m in.  $3.95 


6  WPM  Practice  Tape  -  (also 
known  as  The  Back  Breaker)  this  is 
a  tough ie  -  five  character  code 
groups  sent  in  no  particular  order, 
so  there  is  no  way  to  memorize  the 
tape.  It  is  sent  at  six  words  per 
minute  to  give  you  that  margin  for 
error  you'll  need  when  faced  with  a 
stern  examiner  at  THE  EXAM. 
Practice  in  your  head  or  on  paper 
wherever  you  are,  whenever  you 
have  a  minute  or  two. 


BB-6WPM  -60min. 


S3, 9  5 


Jjl3  WPM  Practice  Tape  -  This 

tape    will    take    anyone    over    the 
hump  which  exists  when  you  have 


to  stop  translating  the  dfts  and 
dahs,  and  go  to  an  automatic  re- 
cognition system  where  you 
"know"  what  the  character  is  with- 
out thinking,  thus  enabling  you  to 
pass  the  general  or  advanced  code 
test*  This  very  nasty  tape  is  really  at 
14  wpm,  to  give  you  that  added 
edge  when  taking  the  exam, 
BB-13  WPM -60  mm.  $3.95 

[J]  20  WPM  Practice  Tape  -  This 
cassette  has  been  fiendishly  design- 
ed to  get  you  through  the  FCC 
Extra  Class  code  test  with  flying 
colours.  The  code  on  this  actually 
runs  about  21  words  per  minute, 
though  it  starts  out  at  a  lazy  1 8  per 
for  the  first  few  minutes.  The  inter- 
mix of  letters,  numbers  and  punctu- 
ation instead  of  plain  language  will 
give  you  such  an  edge  when  you  sit 
down  to  take  the  exam  that  you 
should  be  able  to  breeze  through. 
Though  much  of  your  practice  with 
this  cassette  can  be  just  copying  in 
your  head  —  after  all,  the  important 
object  of  practice  is  to  train  your 
brain  to  convert  code  into  letters  - 
be  sure  that  you  exercise  your 
pencil  too.  The  cassette  will  make 
your  code  practice  portable,  avail- 
able to  you  whenever  you  have  a 
few  minutes  to  spare—  even  while 
driving. 
BB  20  WPM  -  60  min.  S3.95 


Order 
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Cassette 

Recorder 

Here  is  a  cassette  recorder  that  is 
ideal  for  use  with  the  code  courses 
since  it  can  be  operated  anywhere. 

Comes  complete  with  four  "O" 
batteries,  AC  power  cord,  earphone 
and  mike  and  is  useful  for  dozens 
of  ham  applications.  Cassette  tape 
recorder  is  available  for  onfy 
523.95  {plus  $1 .00  for  shipping  and 

handling). 


votlff*  Charge 


PETERBOROUGH.   NH  03458 


Deluxe 

Recorder 

Key  operated  —  and  the  keys  lock 
for  easier  rewind  and  fast  forward 
operations,  which  you  will  appre- 
ciate if  you  have  a  recorder  that 
doesn't  do  this  -  as  most  don't, 
Records  with  mike  or  from  line 
input  (telephone,  receiver,  etc.). 
Has  monitor  output,  AC  or  built-in 
batteries  -  comes  with  batteries 
supplied-  Has  automatic  gain  for 
recording  so  you  don't  have  to 
watch  the  recording  level  all  the 
time. 
Deluxe  Recorder 

S32.95  postpaid  in  USA, 

Magazine 
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DATA  and  APPLICATION  SHEETS  FURNISHED  WITH  ORDER 


general  specifications 

Frequency  Drifttl  >    -     15% 

Group  Amplitude  Stability    e25% 

Tout  Distortion  (Harmonic  *  infer  modulation) 
<  5%  Irditive  to  level  ot  fundamental  frequencies, 

typical  circuit  connection  diagram 

|MHB913l 

'•  i 


Typical  Ri«  Tim*  to  Specified  Output  and  Frequency 

Frequency  selected,  power  supply  switched  <  5m* 
2J      Power  appNed.  frequency  selector  switched  v  2tns 
3J1      Power  applied,  frequency  wit  run  same  group 
changed  t  2us 


features 

«    Dual  Frequency  Cjpcbtltty 

*  Standard  Telephone  Tone-Dial  Frequencies: 

Low  Group      697,  770,  8S2.  941  He;  High  Group 
1209,  t336,  t477    1633  H* 
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Standard  legends  are 
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Standard  Medium  type. 
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Midland  has  come  out  with  an  excellent  low  priced  transceiver  with 
their  Model  13-500.  It  has  a  12-channef  frequency  range  of  144-148  MHz. 
ft  comes  with  3-channels  supplied,  ft  has  a  HI /LOW  rf  output  of  15W/1W. 
For  a  more  comprehensive  review  of  this  rig  see  the  articfe  on  page  61  of 
this  issue. 
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Letters.  Cont'd  from  page  1 6. 

doms  left  and  from  our  place  in  the 
concentration  camp  we  will  wish  we 
had  listened  to  Wayne  and  cut  the 
monster  down  to  size  before  it  (the 
IRS  I  mean)  cuts  us. 

It  really  is  a  monster.  It  is  the  only 
governmental  organization  that 
openly  calls  the  taxpayers  (who 
support  it),  "THE  ENEMY."  It  works 
on  the  principle  that  the  taxpayer  is 
guilty  until  proven  innocent,  It  has  so 
many  conflicting  regulations  that  it 
doesn't  know  itself  what  is  right  and 
what  is  wrong. 

I  could  go  on  and  on  with  a  catalog 
of  horrors,  but  you  have  pretty  welt 
covered  them.  What  I  am  trying  to  say 
is  that  the  very  principle  is  wrong.  We 
must  put  a  handle  on  this  monster, 
and  f  am  glad  that  you  have  the  guts 
to  stand  up  to  them.  The  Internal 
Revenue  Act  was  shoved  through 
originally  by  the  international  money 
bbys,  so  that  they  would  be  sure  to 
have  enough  money  to  finance  World 
War  I,  Soon  as  it  was  passed,  they 
cooked  up  the  war  so  as  to  enrigh 
themselves.  Then  it  took  on  a  life  of 
its  own  and  is  now  gorging  itself  on 
the  taxpayer  who  has  reached  the 
breaking  point.  But  the  worst  thing 
about  the  whole  rotten  set  up  is  that 
the  IRS  is  used  as  a  punishment  arm 
of  the  government,  When  they  can't 
"get'  someone  through  legal  means, 
they  sic  the  IRS  on  them.  That  is 
what  I  take  it  they  are  doing  to  you, 
and  therein  lies  the  injustice, 

Name  Withheld 
Hong  Kong 

Some  readers  say  they  think  IRS 
articles  do  not  belong  in  a  ham  maga- 
zine, that  if  they  want  to  read  about 

that  they  can  do  it  elsewhere.  Since 
virtually  all  publishers  are  so  scared  of 
fRS  they  can't  even  think  about  it, 
one  wonders  what  magazine  readers 
wilt  read  to  get  this  information.  73  is 
not  afraid,  so  if  you  want  more  inside 
info  on  the  IRS,  realize  that  there  is 
no  other  source. .  .ed.  Reprints  of  the 
fRS  editorials  are  available  for  an 
SASE. 

TELETYPE  EQUIPMENT 
AVAILABLE 

|  have  just  had  a  large  number  of 
Teletype  machines  released  to  me  by 
Western  Union,  These  are  mostly  page 
printers:  Model  19's,  Model  T5  KSR's 
and  Model  15  KSR's  in  floor  consoles. 
The  machines  have  been  in  storage, 
and  some  of  them  are  still  in  their 
original  factory  crates  never  having 
been  put  into  service.  Most  of  the 
reminder  were  given  standard  over- 
hauls just  prior  to  being  placed  in 
storage. 

The  Model  19*s  are  complete  with 
printer  and  keyboard,  transmitter- 
distributor,  perforator  and  character 
counter,  and  a  heavy  duty  steel  desk. 


The    heavy-duty    power  supplies  are 
built  into  the  desk. 

The  Mode!  15's  are  all  KSR's  (key 
board),  and  are  in  two  styles.  The  first 
style  is  the  standard  cabinet,  which  is 
normally  placed  on  a  desk  or  table  for 
operation.  The  second  type  is  in  a 
sound-proofed  floor  console,  whose 
shape  is  somewhat  similar  in  appear 
ancetoa  Model  28  KSR. 

All  of  these  machines  are  equipped 
with  WRU  (who  are  you),  and  answer 
back  (here  is)  mechanisms  which  can 
be  coded  with  up  to  18  characters  for 
automatic  station  identification  at  the 
touch  of  a  single  key. 

All  machines  have  synchronous 
motors,  low  paper  indicators,  etc,  and 
the  cabinets,  consoles,  and  desks  are  a 
pleasant  light  green  color.  All  are  in 
excellent  condition, 

In  addition  to  the  above,  there  are 
perforators  and  reperforators  (both 
typing  and  non-typing;  both  with  and 

without  keyboards),  plus  strip  printers 
(with  keyboards)  and  transmitter- 
distributors,  but  no  statement  can  be 
made  as  to  the  condition  of  these. 
(For  example,  the  end<»Hine  indica- 
tors need  repair  on  most  of  the 
perforators.)  These  all  have  synch- 
ronous motors,  incidentally,  which  are 
interchangeable  with  Model  14,  15, 
1 9,  etc.,  gear. 

Finally,  there  is  a  wide  variety  of 
miscellaneous  test  equipment,  test 
tables,  power  supplies,  polar  relays, 
end  of  message  readers,  duplex 
repeaters,  Siemens  dial  Telex  gear, 
etc.,  plus  a  few  parts  for  Models  14, 
15,  19  and  32. 

The  equipment  is  to  be  released  to 
any  interested  amateurs  at  cost, 
according  to  the  following  price 
schedule: 

Quantity  Available      Item 

33  Model  1 5  KSR  $39.00  each 

15  Mode*  1  5  KSR  in  flow  console  46.00  each 
\  7  Model  19  ( ASRf  complete!  79.00  each 

16  Mode*  2-B  strip  printer  with 

keyboard  5.00  each 

16  Misc.  perforators  8r  reperforators, 
with  and  without  keyboard  5,00  each 

9  Trans  mi  Iter-  Distributors  4,00  each 

Mbc.  test  eoupffiem,  etc.  SI. 00  to  S4.00each 

Of  course,  as  with  most  equipment 
distributions  of  this  type,  there  is  no 
guarantee,  and  you  can't  get  your 
money  back.  But,  with  the  exceptions 
noted  previously,  the  condition  of  the 
equipment  is  very  good  to  excellent 
and  is  a  genuine  bargain. 

Distribution  will  be  on  a  first-come, 
first  serve  basis.  I  cannot  ship  (with 
the  exception  of  the  few  pieces  that 
are  already  crated),  so  purchasers 
must  make  their  own  arrangements 
for  picknjp. 

For  additional  information,  I  can 
be  contacted  at  the  following  address: 
Bill  Johnston  WB5CBC,  1808  Pomona 
Drive,  Las  Cruces  NM  88007.  All 
inquiries  must  be  accompanied  by  a 
SASE. 


COUNSEL  FOR  THE  TAXPAYER 

Last  year,  Internal  Revenue  Service 
officials  assured  Congress  that  they 
were  making  conscientious  efforts  to 
comply  with  the  196?  Freedom  of 
Information  Act  Have  they  kept 
these  promises? 

IMo  —  according  to  testimony  re- 
ceived in  April  by  the  Senate  Appro- 
priations subcommittee  on  the 
Treasury,  chaired  by  Joseph  M. 
Montoya  (D-NM),  Philip  and  Susan 
Long,  of  Bellevue  WA  said  IRS 
officials  have  left  "a  string  of  broken 
promises/' 

I RS  disclosure  staffers  still  flout  the 
Freedom  of  Information  Act.  Their 
arrogance  is  almost  unbelievable. 
When  the  Longs  asked  Freedom  of 
Information  Chief  Mark  Farbenblum 
why  IRS  personnel  don't  even  follow 
their  own  regulations,  he  merely 
shrugged  and  said:  "Oh,  we  don't  pay 
any  attention  to  that  directive/* 

Members  of  Ralph  Nader's  Tax 
Reform  Research  Group  have  been 
similarly  frustrated  in  their  attempts 
to  examine  data  compiled  by  IRS  at 
public  expense. 

From  an  unrevealed  source,  Nader's 
group  obtained  a  copy  of  IRS  Docu- 
ment 5667  for  fiscal  1972.  It's  a 
bunch  of  statistical  tables,  charts  and 
graphs  called  "The  Audit  Story/'  IRS 
officials  had  tried  desperately  to  keep 
this  information  under  wraps, 

The  fat  was  in  the  fire.  Nader  got 
the  telltale  document  published  in  the 
record  of  hearings  held  last  year  by 
the  Montoya  committee.  When  he 
introduced  it,  Nader  said,  "This  is  a 
collection  of  information  which 
should  be  available  to  anybody  who 
can  buy  a  newspaper. " 

Despite  the  importance  of  this  in- 
formation to  citizens  who  pick  up  the 
tab  for  compiling  it,  the  Longs  and 
the  Tax  Reform  Research  Group  got 
the  run-around  when  they  tried  to  get 
a  squint  at  5667  for  years  other  than 

1 972,  Here  ate  a  few  highlights: 
April  19,  1973:  IRS  gave  the  Longs 

written  authorization  to  inspect  such 
pre-1972  issues  of  5667  as  "may"  be 
on  hand  in  the  Seattle  District  Office. 
You  guessed  it,  Pre-1972  issues  in 
Seattle  were  as  scarce  as  hen's  teeth. 
August  31 ,  1973:  The  Longs  wrote 
to  I  RS  requesting  access  to  5667  for 
fiscal  f73f  which  had  ended  June  30, 

1973,  Would  you  believe  it?  IRS  said 
Document  5667  for  1973  and  subse- 
quent fiscal  years  would  not  be  pub- 
lished! 

November  21,  1973:  Robert  M. 
Brandon,  Tax  Reform  Research 
Group  director,  wrote  to  IRS  request- 
ing 5667  for  fiscal  1973,  or  in  lieu 
thereof,  the'  source  documents,  IRS 
Assistant  Commissioner  John  Hanlon, 
replying,  merely  said  IRS  did  not  plan 
to  publish  5667  for  1973,  He  ignored 
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Brandon's  request  for  the  source 
documents,  which  IRS  still  is  com- 
piling. 

December  21 ,  1973:  Brandon 
wrote  to  Farbenbfurn,  making  crystal 
clear  the  specific  source  documents  he 
wanted.  To  this  day,  he  has  received 
no  reply. 

February  28,  1974;  The  Longs 
visited  the  IRS  "Freedom  of  Informa- 
tion" reading  room  \n  Washington. 
Surprise!  No  statistics  there.  The 
shelves  were  as  bare  as  a  college 
streaker, 

Mrs.  Lotus  Savoy,  the  attendant, 
said  she  "recently"  had  been  ordered 
to  take  all  the  statistics  out.  Where 
were  they?  She  would  say  only 
"you'd  have  to  talk  to  the  disclosure 
staff  about  that/'  The  Longs  did. 
They  got  loads  of  double  talk,  but  not 

one  peek  at  Document  5667, 

April  1974:  These  and  other  dis- 
turbing facts  were  made  known  to  the 
Montoya  committee,  which  hasn't  yet 
approved  IRS's  appropriations  for 
fiscal  1975,  to  begin  July  1. 


May  8,  1974:  Commissioner  of 
Internal  Revenue  Donald  C, 
Alexander  wrote  to  the  Longs;  "The 
Audit  Story  (5667)  is  available  to  the 
public,  and  issues  for  the  years  1962 
through  1972  are  in  the  Freedom  of 
Information  Reading  Room/'  By  that 
time,  the  Longs  were  back  home  in 
Beflevue,  some  3000  miles  away  from 
the  reading  room. 

May  1974:  Still  no  word  on  when, 
if  ever,  this  vital  information  is  to  be 
made  available  to  anyone  for  1973 
and  subsequent  fiscal  years.  But  as 
they  say,  hope  springs  eternal  in  the 
human    heart.    Who    knows?    Some 

sunny  day  Brandon  may  get  an  answer 
to  his  letter  of  December  21 ,  1973. 


Internal  Revenue  Service  officials 
say  taxpayers  are  satisfied  with  our 
federal  tax  system.  Are  they? 

They  certainly  are  not,  according  to 
a  stream  of  worried  citizens  who 
testified  in  April  before  the  Senate 
Appropriations  subcommittee  on  the 
Treasury.  These  courageous 
Americans  came  to  Washington  from 
great  distances,  at  their  own  expense, 
to  tell  chairman  Joseph  M. Montoya 
(D-NM)  and  his  colleagues  what's 
wrong  with  the  tax  collecting  system. 

One  of  the  most  impressive  wit- 
nesses was  H.  M.  "Hank"  Greenspun, 
outspoken  publisher  of  the  crusading 
Las  Vegas  Sun,  Nevada's  largest  morn- 
ing newspaper.  He  warned,  "Some 
future  administration  may  be  success- 
ful in  focusing  the  awesome  power  of 
the  IRS  against  its  political  enemies. 
And  that  will  spell  the  end  of 
democracy  in  this  country." 

Greenspun  said  that  if  he  wanted  to 
become  dictator  of  the  United  States, 
he'd  seek  first  to  gain  control  of  IRS, 
"Within  months"  after  taking  over 
this  agency,  he  could  become  the 
absolute  ruler  of  the  U.S.A.,  he  de- 
clared. 

Fantastic?  Not  at  all.  Here  are  some 
of  the  techniques  a  would-be  dictator 
could  use,  if  he  controlled  IRS,  to 
destroy  his  enemies  and  reward  his 
friends: 

*  He  could  stymie  his  enemies  by 
having  revenue  agents  conduct  time- 
consuming,  infuriating  audits  of  their 
records,  searching  out  every  error,  no 
matter  how  picayune  it  might  be. 

*  In  addition,  he  could  sic  special 
agents  on  his  enemies.  These  are  gum- 
shoeing detectives  of  the  IRS  Intelli- 
gence Division  who  try  to  get  the 
goods  on  taxpayers  suspected  of  crim- 
inal tax  fraud.  They're  often  called 
"the  American  gestapo." 

*  He  could  use  the  IRS  jeopardy 
assessment  power  to  tie  up  virtually 
all  the  assets  of  his  enemies  without  a 
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BERT    SIMON 


single  court  order,  before  they  had 
been  given  a  chance  to  test  the 
validity  of  the  assessments  in  court 
This  maneuver  has  reduced  thousands 
of  defiant  taxpayers  to  putty ,  leaving 
them  without  a  dime  to  spend  for 
such  essentials  as  living  expenses,  legal 
fees  and  business  operating  costs, 

*  If  his  "jeopardized"  enemies 
couldn't  post  bond  to  secure  the 
payment  of  enormous  J  RS-determined 
deficiencies,  he  could  sell  them  out  at 
sacrifice  prices.  Years  later,  the  Tax 
Court  might  find  that  nothing  was 
owed  to  Uncle  Sam  in  the  first  place. 
But  what  the  heck!  The  victims  would 
be  mortally  wounded  by  that  time 
anyway.  They'd  get  back,  not  their 
property  or  its  value,  but  only  the 
money  IRS  had  taken  in  from  the 
forced  sales,  after  deducting  storage 
and  other  selling  expenses.  Not  a 
nickel  for  lost  time,  lost  profits  or 
litigation  expenses. 

*  In  his  bid  for  dictatorship,  a 
person  in  control  of  IRS  wouldn't  be 
Nmited  to  destroying  his  enemies. 
With  equal  facility,  he  could  turn 
about  and  win  the  support  of  in- 
fluential people  by  rewarding  them  in 
various  ways.  For  example,  he  could 
insure  them  against  audits  and  investi- 
gations, so  they  could  wheel  and  deal 
as  they  pleased.  And  he  could  assure 
them  of  favorable  advance  rulings 
from  IRS,  so  they  could  carry  out 
their  plans  without  fear  of  adverse  tax 
consequences  in  future  years. 

Smooth  Treasury  lobbyists  have 
talked  congress  into  building  this 
juggernaut.  Over  the  years,  our  elected 
legislators  have  bestowed  more  and 
more  power  on  IRS  to  strengthen  its 
whip  hand  and  keep  tax  money  pour- 
ing into  Washington. 

Taxpayers  have  just  about  had  it. 
The  winds  of  tax  revolt  blow  stronger 
day  by  day, 

E.  Edward  Stephens 

815  King  Street 

Alexandria  V A  22314 


Our  hulking  QSL  contest  winner 
this  month  is  Bert  Simon  K2FZ,  of 
Oak  Ridge  (MJ,  The  picture  of  Bert  on 
the  card  was  done  after  he  had  suc- 
cessfully worked  DXCC  in  one  week- 
end only  to  find  that  in  his 
enthusiasm  he  hadn't  written  anything 
down. 

You  too  can  make  it  really  big  in 
life  and  win  a  1-year  subscription  to 
73.  {There  are  some  that  say  it's  the 
next  best  thing  to  receiving  the  Con- 
gressional Medal  of  Honor).  Send  all 
winning  entries  to  73  Magazine,  Peter- 
borough NH  03458.  SEnd  all  loosing 
entries  to  GST,  Newington  CT  061 1 1 . 
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UPPER  PENINSULA  HAMFEST 
August  3  &  4,  1974,  Negaunee 
Township  Hall,  Negaunee  Ml. 
Hiawatha  Amateur  Radio  Association 
host  Registration  $2,  Swap  n'  Shop, 
Program  for  XYL's,  Door  prizes. 
Mobiles  talk  in  on  3,920  and  146,94, 
Reservations  and  info:  Frank 
K4CGQ/8,  322  Fortress,  Sawyer  AFB 
Ml  49843.906-346-5501. 

ARK  ARC 

The  Arkansas  amateurs  proudly 
announce  the  annual  Queen  Wilhel- 
mina  Hamfest  at  Queen  Wilhelmina 
State  Park  on  Rich  Mountain,  Mena 
AR,  Saturday  and  Sunday,  September 
7-8,  1974. 

WARREN  17TH 

The  17th  Annual  Warren  Amateur 
Radio  Association  Hamfest  will  be 
held  at  the  Yankee  Lake  Amusement 
Park  in  Yankee  Lake  OH,  on  Sunday, 
August  18,  from  9: 00AM -6 :00PM 
EDST.  For  more  information  contact: 
R,  Drew  Kelley  WBGFG,  822  Moore 
Street,  Hubbard  OH  44425.  Phone: 
216-534-3376.  Bus.  Ph. 
216-448-6801,  Ext  393, 

HAMILTON  -  HAMILTON 

Q.T.H.  -  Holiday  Inn,  Hamilton, 
Ontario,  Canada.  Dates-  October 25, 
26,  27,  1974,  There  will  be  eight 
forums,  extensive  ladies  program,  ffea- 
market,  banquet.  Everything  under 
one  roof.  For  registration  forms  write: 
P.O.  Box  836,  Burlington,  Ontario, 
Canada. 

STRICTLY  CINCY 

This  year  the  37th  Annual 
Cincinnati  Hamfest  will  again  be  spon- 
sored by  the  Greater  Cincinnati  Ama- 
teur Radio  Association  and  will  be 
held  on  Sunday;  September  15,  1974, 
at  the  new  Strieker's  Grove  located  on 
State  Route  128,  two  miles  west  of 
Ross  (Venice),  Ohio,  north  of 
Cincinnati.  For  more  information  con- 
tact: Greater  Cincinnati  Radio  Asso- 
ciation, 3965  Harmar  Ct.,  Cincinnati 
OH, 

MONTREAL  '74 

The  1974  Montreal  Hamfest  will  be 
held  August  4,  at  the  MacDonald 
College  Farm,  Ste  Anne  de  Bellevue. 
Prizes,  Giant  fleamarket,  technical 
sessions,  family  fun,  $2.50/adult.  For 
more  information  contact:  VE2RM, 
Box  201,  Pointe  Claire-  Dorval, 
Quebec  H9R4N9. 


OH!  ADRIAN 

The  Adrian  Amateur  Radio  Club 
will  hold  a  Hamfest  on  October  13, 
8:0OAM  -  3:00PM  at  the  Lenawee 
County  Fairgrounds  in  Adrian  ML 
Tickets  $1  in  advance,  $1,50  at  gate. 
Flea  market,  trunk  sales,  large  display 
area  -  table  S3  -  half  $1.50.  Ample 
parking,  prize  drawing  every  hour. 
Grand  prize  drawing  3:00PM,  Talk-in 
146,46%52% 94MHz  For  more  infor- 
mation contact:  Adrian  Amateur 
Radio  Club,  Box  26,  Adrian  Ml 
49221. 

ANGOLA  FEST 

The  original  FM  hamfest  Sunday 
August  4,  1974p  near  Angola,  Indiana. 
Free  flea  market,  entertainment  for 
ladies  and  kids.  Picnic  grounds,  camp- 
sites, boating,  food,  soft  drinksr  avail- 
able,  rain  or  shine.  For  information 
contact:  Fort  Wayne  Repeater  Assoc,, 
Box  6022,  Fort  Wayne  IN  46806. 

20TH  VHF 

The  20th  Annual  VHF  Conference 
will  be  held  at  Western  Michigan 
University,  Kalamazoo  Ml,  on 
October  19,  1974.  There  will  be  Swap 
'n  Shop,  Technical  Forums,  Evening 
Dinner,  etc,  For  details  please  write: 
VHF  Conference,  S.M,A.R.S.,  P.O. 
Box  934,  Battle  Creek  Ml  49016. 

GRAND  EVENT 

The  Grand  Rapids  Swap  and  Shop 
will  be  held  Saturday,  September  21, 
1974  at  the  Hudsonville  Fairgrounds, 
M-21  at  40th  Street,  three  blocks  west 
of  the  Hudsonville  traffic  light.  Ad- 
mission is  SI. 75  at  the  gate,  no  charge 
for  tables  or  trunk  sales.  Talk-in  on 
.16/76  and  146.94.  For  more  infor- 
mation contact:  Grand  Rapids 
Amateur  Radio  Association,  Inc.,  P.O. 
Box    1333,  Grand  Rapids  Ml  49501, 

LOUISVILLE  BASH! 

The  4th  Annual  Greater  Louisville 
Hamfest  will  be  held  at  the  Oldham 
County  Fairgrounds,  LaG range  KY, 
on  Sunday,  August  25,  1974,  from 
8:00  AM  until  6:00  PM.  For  more 
information  contact:  Denny  Schnurr 
K4GOU,  1022  Sylvia  St.,  Louisville 
KY  40217  or  telephone  502-634^0619 
(home);  or  502-774-7549  (work)  leave 
message. 

THE  L'ANSE  CREUSE  ARC 

The  L'anse  Creuse  Arc  will  open 
the  fall  season  for  swap  'n  shops  in  the 
Detroit  area  on  September  22,  1974, 
EDT  9:00  -  3:00  at  L'Anse  Creuse 
Central  Jr.  High  School,  main  drawing 
3:00,  3800  Reimold  Rd.,  Mt.  Clemens 
Ml.  Free  parking,  good  food,  prizes, 
tables  $1.00.  Admission  $1.00.  Talk- 
in  on  .94;  For  more  information 
contact:  L'anse  Creuse  Arc,  38024  N. 
Bonkay  Dr.,  Mt.  Clemens  Ml  48043. 


BAY  AREA  FUN 

The  11th  annual  greater  Bay  Area 
Hamfest  will  be  held  at  the  Royal 
Coach  Inn  in  San  Mateo  CA  on 
October  26  and  27,  1974.  This  year's 
event  will  be  a  joint  effort  with  the 
ARRL  Pacific  Division  Convention 
and  is  expected  to  break  al!  northern 
California  attendance  records.  Addi- 
tionally, this  hamfest  is  expected  to 
provide  an  outstanding  selection  of 
technical  seminars  and  amateur  radio 
attractions.  Attendance  during  the 
activities  is  expected  to  be  in  the 
thousands,  with  a  good  probability  of 
1000  people  at  the  Sunday  banquet, 
when  a  nationally  known  member  of 
the  amateur  fraternity  will  be  the 
principal  speaker.  For  more  informa- 
tion contact:  Dick  Altman  WA6AXV, 
1053  Shrader  Street,  San  Francisco 
CA  941 1 7. 

FT,  WAYNE  ORIGINAL 

The  original  FM  Hamfest  sponsored 
by  the  Ft.  Wayne  Repeater  Associa- 
tion WA9EAU,  will  be  held  Sunday, 
August  4f  1974  at  the  Steuben 
County  4H  Fairgrounds  off  the  Lake 
James  Crooked  Lake  interchange  of 
1-69  3  miles  of  Ind.  Tool  Rd.  80-90. 
Gate  and  flea  market,  open 
060CM600,  free  coffee  &  donuts 
0600-0800.  Admission  $2,00  includes 
main  prize  drawing.  Children  under  12 
-  free.  Talk  in  -  16/76-94/94. 

NINTH  SWAPFEST 

The  ninth  annual  Northwest  Texas 
Emergency  Net  Picnic  &  Swapfest  will 
be  held  at  the  City  Park  in  Levelland, 
Texas  on  Sunday,  August  11,  1974* 
Bring  your  own  picnic  basket.  Free 
registration  begins  at  0900.  Lunch  at 
1300.  Swapping  all  day.  This  event  is 
for  the  entire  family.  Mobile  talk  in 
frequency  is  the  net  frequency 
3950kHz  and  28/88,  34/94  on  2m. 

MELBOURNE 
HERE  I  COME 

The  9th  annual  Melbourne  Hamfest 
is  September  7-8,  All  air  conditioned, 
SI  .50  at  door.  Tables  $2/day.  PCARS, 
P.O.  Box  1004,  Melbourne  FL  32901. 


OKLAHOMA  HAM  HOLIDAY 

The  Oklahoma  Ham  Holiday  will  be 
held  Saturday  and  Sunday,  August  3 
and  4  in  Oklahoma  City.  In  addition 
to  the  largest  fleamarket  in  the  South- 
west the  program  will  include  special 
speakers,  technical  seminars,  equip- 
ment displays,  MARS  meetings  and 
unique  activities  for  the  XYL.  Over 
night  parking  for  recreational  vehicles 
is  available.  For  more  information  and 
advance  registration  write  Central 
Oklahoma  Radio  Amateurs,  Inc.,  P.O. 
Box  15013,  Oklahoma  City  OK 
73115, 
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CENTRAL  OHIO  AUC 

The  Central  Ohio  Radio  Club,  Inc., 
wil)  hold  their  Annual  Hamfest  Sun- 
day, August  11,  from  8AM-6PM,  at 
the  Franklin  County  Fairgrounds, 
Hillard  OH  (just  west  of  Columbus). 
Exit  from  270  west  at  the  Hillard  Exit 
(N/W.  of  Columbus),  follow  the  signs 
to  the  Fairgrounds.  Come  rain  or 
shine  -  indoor  display  area.  PRIZES 
-PRIZES  -PRIZES.  Flea  market  $3 
—  you  furnish  your  table,  only  $2  — 
outdoor  and  you  furnish  your  table, 
$1.  Free  auction  too.  Tickets  S1  per 
person.  Refreshments  available.  For 
more  information  contact  CORCfnc, 
P.O,  Box  23,  Delaware  OH  43015. 

RADIO  EXPO 

Radio     Expo      74    will    be    held 

September  14  and  15,  at  the  Lake 
County  IL  Fairgrounds,  Rt  120  and 
45.  Expo  will  feature  manufacturers 
and  club  exhibits,  seminars,  door 
prizes  and  a  giant  indoor  flea  market 
The  gates  open  at  6AM,  and  the 
exhibit  hall  at  9AfVK  Free  camping 
available.  Reserved  rooms  are  available 
at  the  Mundelein  IL  Holiday  Inn,  but 
should  be  reserved  two  weeks  before 
Expo.  Refreshments  and  meals  are 
available  at  Expo  Fairgrounds,  and  an 
Expo  Cocktail  Party  will  be  held 
Saturday  evening  at  the  Holiday  Inn. 
Talk  in  16/76,  34/94,  52.525  and 
443.75,  Tickets  S2,  31,50  advance 
sales.  Sponsored  by  the  Chicago  FM 
club,  WA90RC/WR9ABYr  PO  Box 
1014,  Arlington  Heights  I L  60006. 

FINDLAY  EVENT 

The  Findlay  Ohio  Amateur  Radio 
Club's  annual  hamfest  will  be  held 
September  8,  at  Findlay  Riverside 
Park,  Talkin  94  and  .52.  Clubs 
wishing  tickets  write  Clark  Foltz 
W8UN,  122  W.  Hobart,  Findlay  OH 
45840.  Please  include  number  of 
tickets  desired. 

PEORIA-  YAY! 

The  Peoria  Area  Amateur  Radio 
Club's  17th  Annual  Hamfest  will  be 
held  Sunday,  September  15,  at  the 
Exposition  Gardens,  same  place  as  last 
year  The  site  is  located  on  North- 
moor  Road  just  west  of  University 
Ave,,  at  the  Northwest  edge  of  Peoria. 
Lunch  will  be  available  and  there  are 
activities  for  the  entire  family.  Free 
swap  session,  parking,  contests,  car- 
toons for  the  children  and  many 
prizes.  Advance  registration  S1.50t$2 
at  the  door.  Banquet  on  Saturday, 
September  14  at  V.  Junction,  $6  per 
person.  For  banquet  reservations  write 
Larry  Pearsall  W9FDY,  2224  W. 
Herold  Ave.,  Peoria  IL  61604.  For 
hamfest  information  and  advance  tic- 
kets write  Earl  R.  Kimzey  WA9SCA, 
RFD  1,  HannaCity  I L  61536. 


SO.  JERSEY 

The  26th  Annual  South  Jersey 
Radio  Association  Hamfest  will  take 
place  on  Sunday,  September  8,  start 
ing  at  10AM,  rain  or  shine,  at  IVJolfa 
Farms  Picnic  Grounds,  Malaga  NJ 
[intersection  of  Routes  42  and  47). 
The  day's  activities  will  include  swap 
shops  (tail  gate  and  tabletop),  elec- 
tronic equipment  displays  prizes, 
ladies'  games,  and  grab  bags  for  the 
children,  Family  picnic  tables  are 
available  for  lunch  baskets  and 
barbeques.  In  addition,  hamburgers, 
hot  dogs,  corn  and  soft  drinks  may  be 
purchased  at  the  picnic  site.  Free 
parking,  Talkin  on  145.20  and  3.930 
MHz.  Advance  registration  S2,  $3  at 
the  gate.  For  information  and  advance 
registration  write  to  Bill  Brandberg 
W2BBN,  322  Lakeview  Ave,, 
Haddonfteld  NJ  08033. 

HAMARAMA 

The  Mount  Airy  VHF  Radio  Club's 
annual  Pack  Rat  HAMARAMA  is  Sun- 
day, October  6,  at  the  Bucks  County 
Drive-In  Theatre  located  on  Rt.  611  in 
Warrington  PA,  This  is  near  exit  27  of 
the  Pennsylvania  Turnpike  and  north 
of  Willow  Grove  PA.  Huge  flea  mar- 
ket, auction,  homebrew  van,  ATV 
demonstration,  free  playground  for 
children,  parking  for  400  cars.  Festivi- 
ties begin  at  9:30AM  and  auction 
starts  at  2PM  -  RAIN  or  SHINE. 
Food  concession  on  the  premises  with 
nearby  motels  and  restaurants. 
Registration  $1,  tail  gate  selling  only 
S2.  Talkin  .52,  52.525  and  the  club 
repeater  (WR3ACD)  222.98/224.58. 
For  further  information  and  flier  with 
map  send  SASE  to  Lee  A,  Cohen 
K3MXM  8242  Brookside  Road, 
ElkinsPark  PA  19117. 

OH  SHENANDOAH^ . 

The  Shenandoah  Amateur  Radio 
Club  will  present  its  24th  Annual 
Hamfest  in  Winchester  VA  on  Satur- 
day and  Sunday,  August  3-4,  in  the 
Winchester  Armory.  It  attracts  one  of 
the  largest  crowds  of  any  hamfest  in 
the  eastern  seaboard  area.  For  further 
information  write  to  the  Shenandoah 
Valley  Amateur  Radio  Club,  Inc., 
P.O.  Box  139,  Winchester  VA  22601. 

LOUISVILLE  KRC 

The  Fourth  Annual  Greater  Louis* 
ville  Hamfest  will  be  held  on  Sunday, 
August  25,  1974,  at  the  Oldham 
County  Fairgrounds  in  LaGrange  KY 
(4  miles  north  on  1-71  on  state  route 
146,  signs  posted).  Admission  is 
SI. 50.  Large  flea  market  and  ladies 
program,  food  available,  children's 
prizes.  Talkin  34/94  and  28/88.  For 
more  information  contact  Dennis  W. 
Schnurr  K4GOU,  1022  Sylvia  Str 
Louisville  KY  40217, 


HAMBURG  INTERNATIONAL 

The  Hamburg  International  Ham- 
fest will  be  held  in  Hamburg  NY  (only 
45  minutes  from  Niagra  Falls), 
September  21,  1974,  at  the  Erie 
County  Fairgrounds,  Fleamarket  — 
Forums  Code  Contest—  Displays  — 
Prizes  (over  S3000  in  awards  present 
ed  at  the  1973  Hamfest)  -  plenty  to 
eat  and  drink.  Admission  S2  in  ad* 
vance,  $2.50  at  the  gater  Si  for 
fleamarket  parking.  Recreational 
vehicle  parking,  $2.50  for  the  entire 
weekend.  Children  under  12  admitted 
free,  Talkin  31/91  (WR2ABU),  .94, 
7.255  (ECARS)  and  3.925.  Other  area 
repeaters:  6.40/7.00  (WR2ACA)  and 
13/73  (WR2ADR),  For  further  infor- 
mation contact  Lin  Brownell,  210 
Bufalo  St,  Hamburg  NY  14075. 
Phone:  716-649-3106. 

VTFUN 

The  Burlington  Amateur  Radio 
Club,  Inc.,  Burlington  VTr  will  spon- 
sor the  1974  International  Field  Day 
at  the  Old  Lantern,  Charlotte  VT, 
Sunday,  August  11.  New  events  thi 
year  will  include  flea  markets  for  both 
XYL's  and  OM's.  Contests, demonstra- 
tions, and  other  activities  for  all  mem- 
bers of  the  family.  Portable  color 
television  raffle,  and  many  prizes  in- 
cluding main  door  prize  of  Heath 
30MHz  frequency  counter.  Refresh- 
ments available  and  camping  on  the 
grounds  for  trailers,  campers,  tents, 
etc.  Come  a  few  days  early,  no  reser- 
vations necessary  —  talk  in  on  2m 
(34/94,  22/82,  16/76,  28/88).  Special 
happy  hour  Saturday  evening  to  cele- 
brate 10th  year  of  W1  KOO  repeater, 
and  you're  invited.  Registration  is 
$3.50  at  the  gate,  $3.00  for  early 
birds.  Write  to  Slim  Borkman  K1RMI, 
48-21,  Richmond  VT  05477. 

FOXY  LEAGUE 

The  Fox  River  Radio  League  will 
hold  its  Annual  Hamfest  September 
22,  at  the  beautiful  Phillips  Park  in 
Aurora  IL.  Picnicking  Zoo  and  Gar- 
dens for  the  entire  family.  Talkin  on 
,94  and  .52.  Mail  S1  advance  donation 
with  SASE  to  WB9HYH,  President, 
1888D  Carnation  Ct,  Aurora  IL 
60506.  Drawing  #1,  HR-2B,  ~2, 
ACTR10H/L/U,  and  many  others. 
Will  ship  UP.S. 

CENTRAL  MINNESOTA 

The  Central  Minnesota  Hamfest  will 
be  held  on  the  third  Sunday  of  August 
(August  18),  in  Sauk  Rapids  Munici- 
pal Park  (near  St.  Cloud  MNK  There 
will  be  refreshments,  games,  prizes, 
transmitter  hunt  and  a  swap  market. 
This  is  the  largest  hamfest  in  Minne- 
sota, The  entry  fee  is  S1  and  the  park 
is  free  for  campers.  For  further  infor- 
mation  contact  Lolly  Loomis 
WNflGSD,  Rt  2,  Rice  MN  56367. 
Phone:  61 2-253-6408. 
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TACOMA  FAIR 

The  Radio  Club  of  Tacoma,  Inc., 
presents  their  "Hamfair  —  *74"  (much 
more  than  just  a  HAMFEST),  Satur- 
day and  Sunday,  August  17-18,  at  the 
Pierce  County  Fairgrounds  {11  miles 
south  of  Puyallup,  on  Meridian  Ave., 
Highway  161),  Graham  WA.  Many 
door  prizes  —  Grand  Prize  IC-230. 
FORUMS  -  CONTESTS  -  HIDDEN 
TRANSMITTER  HUNTS  -  DIS- 
PLAYS -  FLEA  MARKET  -  FREE 
CAMPING  -  MORE-  Registration  for 
Saturday  evening  dinner  and  all  activi- 
ties $7*  Children  under  10  -  dinner 
only  $2,  Registration  without  dinner 
$4.  For  more  information  contact  Bill 
Morgan  W7GPR,  3421  E.  138th  St, 
Tacoma  WA  98446,  Phone  531-3821. 


S,W,  MO 

The  Southwest   Missouri   Amateur 

Radio  Club  will  hold  its  Annual  Ham- 

fest,  swap  meet  and  family  picnic  on 

August  25,  1974,  at  Lake  Springfield 

Park    MO.    For    further    information 
contact    Gary    U    Polodna   WB0UZ, 

Secretary,    Southwest    MO    Amateur 

Radio    Club,   3121    South    Parkview 

Drive,  Springfield  MO  65804. 

HI  SIERRA 

The  Sierra  Nevada  Hamfest  will  be 
held  at  Idlewilde  Park,  Rena  NV, 
Saturday,  August  10,  1974.  Pre- 
registration  S10,  after  August  1,  $11. 
Western  style  barbeque  dinner,  and  a 
lot  of  prizes  to  be  given  away-  Free 
beer  and  soft  drinks*  For  information, 
contact  Nevada  Amateur  Radio  ■ 
Association,  P.O.  Box  2534,  Reno  N  V 
89502, 


ZERO-BEATERS  ARC. 
HAMFEST 

August  4,  1974,  Washington  MO 
City  Park,  It  starts  at  10AM  COST, 
Auction  at  11AM.  Attendance  prizes 
and  other  goodies.  Auction,  free  bingo 
for  XYL,  cake  walk,  candy  scramble 
-  gigantic  traders  row.  For  Hamfest 
information  and  tickets  write  or  con- 
tact  Zero-Beaters  ARC,  Box  24, 
Dutzow  MO  63342. 

GRANT  COUNTY  ARC 

Indiana's  fastest  growing  fall  ham- 
fest. Grant  County  ARC's  annual 
hamfest  will  be  held  September  29 , 
1974,  at  the  4-H  Fairgrounds,  Admis- 
sion still  $1  for  advance  tickets,  $1,50 
at  the  gate.  Large  flea  market,  tech- 
nical sessions,  bingo  for  XYLs,  Large 
inside  pavillion,  plenty  of  parking. 
Talkin  on  19/79  and  .94.  For  more 
information  on  advance  tickets  write 
to  W9EBN,  P.O.  Box  815,  Marion  IN 
46952. 

75m  PICNIC 

The  Iowa  75m  Net  will  hold  its 
annual  picnic  on  Sunday,  August  25, 
at  Riverview  Park  in  Marshalltown  I  A. 
Atl  radio  amateurs  and  net  members 
are  cordially  invited  to  attend.  You 
may  check  in  at  any  time.  A  pot  luck 
dinner  will  be  served  at  noon.  Every- 
one is  asked  to  bring  a  covered  dish. 
Drink  and  pop  will  be  furnished  free. 
Prizes  will  be  awarded.  For  further 
information  contact  Jerry  Smith 
W0DUN,  P.O.  Box  14,  Akron  IA 
51001. 


Bitt  Pasternak  WA2HVK/6 
14732  Blythe  Street  #  17 
Panorama  City  CA   91402 

If  you  live  in  California  or  any 
other  mountain  area,  then  you 
probably  know  about  remotes,  what 
they  are  and  what  they  can  do.  If 
there  is  one  facet  of  amateur  FM  that 
started  and  matured  out  here  it  is  the 
remotely  controlled  amateur  radio  sta- 
tion, better  known  as  the  remote  base. 
In  order  to  answer  a  steadily  growing 
number  of  letters  from  readers  un- 
familiar with  remotes  and  the  reason 
people  build  them,  "LW"  spent  a  day 
with  the  members  of  the  Grand  Funk 
Radio     Network,     owners     of     the 


WA6ZYY  remote  here  in  Los  Angeles. 
While  this  is  their  story,  J  suspect  it  is 
indicative  of  many  other  systems. 
Here  is  Part  1  of  "The  Remote  Base, 
Another  Alternative." 

Skip  Hansen  WB6YMH,  Marc 
Abrams  WA6DPB,  and  Gary  Belda 
WA6ENS,  were  busy  in  Marc's  work- 
room putting  the  finishing  touches  on 
the  new  ZYY  machine  prior  to  its 
installation  in  Hollywood  Hills.  They 
are  three  of  ten  hams  that  comprise 
the  Grand  Funk  Radio  Network.  They 
are  amateurs  like  the  rest  of  us; 
looking  for  a  better,  more  efficient 
way  to  communicate.  The  pride  they 
took  in  what  they  had  created  was 
evident  especially  in  Marc's  voice  as  he 
demonstrated  what  the  machine  could 
do.  "It  can  even  turn  on  an  electric 
heater  at  the  site  if  we  have  to  service 
it  during  bad  weather,"  was  Marc's 
comment  as  he  hit  a  couple  of 
numbers  on  his  HT220's  touchtone 
pad,  The  desk  lamp  lit  up  to  simulate 
the  aformentioned  heater, 

"Fine,"  I  said.  "One  HT  on  450 
and  you  have  access  to  6,  2  and  the 
phone  line  to  boot  But  why  a  remote 
instead  of  a  repeater?" 


"If  you  own  a  repeater,"  said  Skip, 
"you  are  not  really  free  to  experiment 
with  it  in  a  way  you  might  like.  This  is 
due  to  your  obligation  to  your  users 
to  see  that  the  repeater  is  there  when 
they  want  or  need  it.  But  a  remote  is 
your  own  private  toy.  If  you  do 
something  wrong  and  the  system  be- 
comes inoperative,  you  have  only 
yourself  to  blame  or  better  yet,  hold 
responsible.  If  you  feel  that  you  have 
spent  enough  time  up  on  the  hill,  and 
you  don't  mind  if  the  system  is  down 
for  a  few  weeks,  it's  your  decision. 
You  aren't  obligated  to  perahps  hun- 
dreds of  users.  After  all,  what  is  our 
remote?  It's  like  having  our  base 
station,  mobile  or  HT  always  sitting  at 
an  excellent  location." 

According  to  the  information  I 
have  been  able  to  gather,  there  are 
well  over  200  private  systems  in  Cali- 
fornia —  all  operating  between  439 
and  450MHz.  This  figure  includes 
small  private  repeaters,  autopatch 
systems  and  probably  50  or  so  sys- 
tems similar  to  ZYY,  In  the  Los 
Angeles  area  we  account  for  approxi- 
mately 75  of  the  total  state  number. 
As  Marc  says,  "You  need  only  carry  a 
small  handheld  unit  equiped  with  a 
touchtone  pad.  With  it  you  can 
operate  our  system  as  a  straight  450 
repeater,  tune  in  any  preselected  2m 
or  6m  channel  or  access  the  phone 
line.  It  is  the  type  of  versatility  that  is 
impossible  to  offer  on  a  repeater  in  an 
area  with  as  dense  an  amateur  popula- 
tion as  you  find  here  in  L.A." 

"Remotes,  they're  an  outgrowth  of 
the  terrain  we  live  with  in  this  part  of 
the  country,"    Marc  continues.    "Go 

east  to  the  midwest  or  south  where  the 
land  is  basically  flat  and  in  most  cases 
you  will  find  a  tall  building  acting  as  a 
repeater  site.  The  coverage  of  most 
machines  in  that  type  of  installation 
averages  75  or  so  miles.  Let's  put  this 
machine  on  22/82  in  our  example. 
Well,  if  there  is  another  machine  on 
the  same  channel  pair  a  hundred  miles 
away,  there  will  be  little  if  any  inter 
ference  between  the  two  systems. 
Now  we  put  the  same  system  on  a 

5000'  mountain  like  Johnstone  Peak. 
Even  with  the  reduced  power  output 
required  by  the  regulations,  this  sys- 
tem will  cover  over  200  miles.  That 
makes  this  channel  pair  useful  to  only 
a  few  hams  at  a  time.  Fine,  If  you  are 
willing  to  wait  up  to  two  hours  to  use 
a  crowded  repeater  to  get  a  few  words 
in  that  may  be  of  no  real  importance. 
But  there  are  those  of  us  that  don't 
want  to  wait.  A  system  like  ZYY  at 
the  same  type  of  location  is  there, 
ready  and  waiting  to  do  its  job  at  our 
command.  I  want  to  call  someone  on 
2,  I  dial  up  2m  on  the  remote,  select  a 
channel  and  call  him.  Same  for  6m, 
450  or  the  autopatch.  Most  of  the 
time  it  just  listens  on  our  450  input, 
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but  it  also  offers  the  versatility  you 
can't  get  on  a  repeater.  The  potential 
is  endless.  Put  up  a  beam  and  you  can 
direct  it  from  your  HT.  Name  it  arid  it 
can  be  done/* 

Well  then;  why  are  all  remotes 
closed  systems  with  confidential  input 
and  control  channels?  Skip  answers, 
'I  equate  our  remote  with  anyone 
else's  personal  amateur  station.  If  you 
had  spend  S5000  on  setting  up  the 
best  lowband  DX  station  you  might 
not  take  too  kindly  to  a  total  stranger 
walking  into  your  shack,  plopping 
down  in  your  chair  and  firing  up  your 
station.  All  this  without  ever  asking 
permission.  We  look  at  ZYY  the  same 
way.  We  put  out  the  money,  time  and 
labor  to  build  it.  Over  a  SI 000  and  we 
have  lost  count  of  the  manhours.  We 
have  the  ability  to  converse  with 
amateurs  on  2m  or  6m  thru  its  ability 
to  operate  those  bands,  but  it  is  our 
amateur  station  built  for  our  personal 


use 


t* 


Skip  continued,  "The  reason  for 
not  publicizing  control  channels  is 
obvious  and  the  way  450  is  set  up  out 
here  there  is  little  likelihood  of  ever 
finding  simplex  operation  on  an  input 
or  output.  If  this  should  happen,  that 
person   would   sttll    need   the   proper 

W2NSD  cont  'd  from  page  3. 

how  many  people  use  the  73  oven,  it 
is  remarkable  that  it  has  been  so 
trouble-free. 

Frozen  loaves  of  bread  thaw  in 
about  two  minutes  (30  seconds  a 
side).  Ice  cream  can  be  made  servable 
in  a  few  seconds.  Just  about  all 
leftovers  come  alive  in  the  oven, 
except  maybe  salads.   Leftover  salad? 

WILSON  LOWERS  HT  PRICE 

Can  one  of  the  better  selling  HT's 
become  the  best  selling?  Time  will 
tell  Jim  Wilson  announced  that  his 
company  is  pulling  out  all  stops  to  be 
first  in  HT's  with  their  six  channel 
two  watt  hand  unit.  The  new  price  is 
SI 99,  down  from  their  S239,  and  still 
available  through  authorized  dealers. 
This  is  about  the  only  HT  on  the 
market  with  all  crystals  changable 
(most  have  one  or  two  pairs  soldered 
in)  —  the  only  one  with  the  mike 
separated  from  the  speaker  for  better 
fidelity  (and  so  you  can  talk  without 
having  to  move  the  HT  from  ear  to 
mouth)  —  uses  inexpensive  A  A 
batteries  -  has  remote  speaker/mike 
for  belt  operation. 

ZAPPED  FROM  SPACE 

A  note  from  W5LVA  enclosed  a 
clipping  about  NASA  getting  ready  to 
test  a  satellite  solar  power  station 
(SSPS)  in  1978.  This  will  collect 
energy  from  the  sun  and  beam  it 
down  via  microwaves  —  about  5  kW 
worth. 


tone  to  access  the  system.  This  infor 
mation  is  also  unpublished.  Remem- 
ber, while  we  have  a  set  of  450 
channels  assigned  to  us.  in  reality  the 
band  is  open  for  any  licensed  amateur 
to  use.  All  bands  are.  The  main 
difference  is  that  we  can  hold  a  QSO 
for  as  long  a  time  as  we  desire  without 
a  dozen  breakers  asking  for  signal 
reports  or  all  of  a  sudden  finding 
another  QSO  taking  our  place  before 
we  have  reliquished  use  of  the 
machine.  On  a  private  system  these 
things  just  don't  happen.  The  same 
holds  true  when  we  function  up 
another  band.  Our  location  gives  us 
the  ears  to  hear  a  great  distance  and 
the  voice  to  hold  a  simplex  QSO  that 
might  otherwise  be  impossible.  The 
remote  lets  us  run  simplex  to  areas 
that  we  might  otherwise  have  to  tie  up 
a  repeater  to  access.  That  seems  like 
an  efficient  way  to  use  the  amateur 
spectrum/' 

Have  not  remotes  been  the  cause  of 
friction  between  amateurs  on  certain 
occasions?  The  answer  is  a  qualified 
yes  with  a  rather  valid  reason  for  this 
happening,  I  will  go  into  this  and 
other  aspects  of  remotes  next  month. 

WA2HVK/6 

The  idea  is  that  collecting  solar 
energy  here  on  earth  is  too  lossy  - 
much  of  it  is  dissipated  in  the  atmos- 
phere before  it  reaches  the  ground  — 
and  clouds  turn  off  the  power  en- 
tirely, as  does  nightfall  This  means  a 
tremendous  storage  facility  of  some 
kind  is  needed.  A  satellite  would  get 
solar  energy  24  hours  a  day  and 
energies  on  the  order  of  1 0,000  mega- 
watts are  being  considered. 

That  sounds  like  a  great  idear  but 
there  are  some  glitches.  Consider  for  a 
moment  the  household  microwave 
oven   which   produces  only   a  couple 


hundred  watts  of  rf  -  and  remember 
the  frantic  ado  over  the  leakage  from 
these  units.  The  Environmental  Pro- 
tection Agency  has  worried  about  the 
leakage  of  a  few  milliwatts.  So  what 
happens  if  the  multimegawatt  beam 
from  the  satellite  touches  any  of  us? 
WeJd  get  fried,  wouldn't  we?  If  we  do 
build  one  —  would  we  want  the 
Russians  to  have  one  too?  Or  the 
Chinese?  Or  the  Syrians?  Ten  giga- 
watts  on  a  tight  microwave  beam 
should  be  able  to  do  quite  a  job  - 
how'd  you  like  to  try  dodging  that?  It 
sounds  like  the  death  ray  of  Buck 
Rodgers. 

MAKING  HAMFESTS  SUCCESSFUL 

The  key  to  the  success  of  any 
harnfest  lies  primarily  with  the  chair- 
man. If  you  have  a  good  chairman  - 
one  with  some  know-how  —  with  guts 

—  and  the  ability  to  manage  —  you'll 
have  a  good  harnfest. 

Some  clubs  look  around  for  a  chair- 
man for  their  harnfest  and  select 
someone  with  no  business  experience 

—  someone  who  has  been  working  for 
a  large  company  and  thus  has  never 
run  into  the  problems  that  a  fellow 
who  has  started  his  own  business  has 
encountered.  Success  eludes  them. 

The  good  harnfest  chairman  is  an 
entrepreneur.  He  has  his  own  business 
which  he  probably  started  himself.  He 
has  a  few  employees.  He  has  had 
enough  experience  so  he  can  delegate 
responsibility  and  then  follow  up  on  it 
to  make  sure  it  is  exercised.  He  selects 
the  exhibits  chairman,  tells  him  how 
to  go  about  his  job,  and  follows  up  on 
him  every  few  days.  He  picks  a  pro 
gram  chairman,  a  ticket  chairman,  a 
promotion  chairman,  a  program  book 
chairman,  a  prize  chairman,  etc. 

The  entrepreneur  is  used  to  think- 
ing in  terms  on  the  order  of  a  harnfest 
Cont'd  on  page  114. 


A  recent  Sunday  afternoon  dinner  at  73  Magazine  with  (left  to  right)  Lin  Green  - 
Sage  Green  -  Yvette  Crimes  WASULU/1  -  Chuck  Martin  WA1HPS  Tony  WA1MWN  - 
and  Sandy  W1PVF.  Chuck  has  done  much  of  the  450  repeater  work  in  the  Boston  areat 
including  the  WR1AAB  machine  near  Peterborough  on  449.1.  He  and  Sandy  spend  most 
weekends,  summer  and  winter,  climbing  the  mountains  of  New  Hampshire,  often  with  2m 
gear  packed  along,  Tony  is  one  of  the  driving  forces  down  at  A&W  Electronics,  one  of  the 
biggest  ham  dealers  in  Mew  England. 
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NEW 


PRODUCTS 


100  1  BOW  POWER  AMPLIFIER 

This  amplifier,  designated  Model 
6100,  employs  six  silicon  transistors 
and  six  silicon  diodes  for  years  of 
trouble  free  service.  Each  amplifier 
comes  complete  with  dc  and  rf  cables, 
instruction  manual  and  the  final  test 
data  sheet.  It  is  broadband  so  that  no 
alignment  is  necessary,  has  balanced 
emitter  transistors  for  reliability  and  is 
entirely  solid  state,  including  the 
antenna  relay.  It  is  rated  for  con- 
tinuous operation  and  has  reverse 
polarity  protection  as  well  as  auto- 
matic switching.  It  has  provisions  for 
remote  on/off  control  and  a  built  in 
power  sensor.  It  operates  from  a 
15-35W  input  in  the  40-54MHz  range. 
There  is  an  adapter  kit  available  that 
can  be  installed  in  existing  units  for 
modification  to  linear  operation,  The 
amplifier  also  comes  with  a  complete 
1-year  warranty.  One  of  these  ampli- 
fiers has  been  in  use  at  73  Magazine 
with  excellent  results. 

For  further  information  con  tact  JM 
Communications,  101%  Washington 
St.,    Venice  CA   90291. 

NEW  OSCILLOSCOPE 
TRI  PROBE 


This  NEW  lightweight  probe  lets 
you  perform  three  functions  with  one, 
rugged,  easy  to  use  oscilloscope  probe. 

The  probe  is  designed  to  give  you 
fingertip  selection  of  DEMODULA- 
TION, DIRECT  or  LOW  CAPACITY 
mode  of  operation  for  simplified  use 
of  your  oscilloscope. 

Insulation  piercing  prod  for  quick, 
positive  contact  through  wire  insula- 
tion, solder  flux  of  MIL  conformal 
coatings.  Works  with  any  oscilloscope, 
shielded  signal  cable  is  available  with 
PL  259,  BNC,  banana  plugs,  or  forked 
lugs  to  fit  any  oscilloscope. 

For  complete  information,  specif  i 
cations  and  price,  write  Valor  Enter 
prise  Inc.,  Dept.  203,  P.O.  Box  7162, 
Piqua  OH  45356. 


With  the  cost  of  repeaters  coming  down,  no  wonder  the  number  is 
growing  at  the  rate  of  several  a  day!  One  of  the  newest  entries  is  the  VHF 
Engineering  package,  where  a  complete  repeater  can  be  put  together  for 
about  $250  -  and  that  even  includes  the  identifier.  Several  of  these  repeaters 
are  being  used,  with  one  of  the  newest  being  WR2A8S  in  Binghampton  NY. 


5200  ELECTRONIC  INSTRUMENTS 

The  free  208  page  1974-75  Leasa- 
metric  Instrument  Databook  gives 
specby  spec  comparisons  of  over 
5200  electronic  test  instruments. 
More  comparative  technical  in  forma 
tion  has  been  assembled  than  in  any 
previous  publication, 

Over  64  pages  have  been  devoted  to 
Rental  and  Lease  information  wherein 
one,  two  and  three  month  rental  rates 
are  presented.  Used  prices  are  also 
given  which  constitute  the  J,blue 
book1'  of  the  used  equipment  market. 

Additionally,  the  book  provides  in- 
formation on  new  low  cost  instru- 
ments for  sale  thai  the  nationwide 
"METRIC  MART/' 

For  additional  information  contact 
Delight  Howell,  Leasametric,  822 Air 
port  Boulevard,  Burlingame  CA 
940 JO.  Telephone:  415-347  3067. 

FULL  WAVE  BRIDGE 
RECTIFIERS 

The  MDA100  series  of  full  wave 
bridge  rectifiers  are  encapsulated  in 
miniature  plastic  cases  of  unique  de- 
sign, affording  high  dielectric  strength, 
vibration  and  shock  resistance,  and 
low  cost. 

These  rectifiers  utilize  the  same 
dice  as  the  popular  and  time  tested 
IN4000  rectifier  series.  Rated  real  is 
tically  at  55° C  ambient  for  full  output 
of  1.5  Amperes,  they  are  available  off 
the  shelf,  in  voltages  up  to  IkV. 

For  further  information  contact  trie 
Technical  Information  Center, 
Motorola  Semiconductor  Products, 
inc.,  Box  20924,  Phoenix  AZ  85036, 


SIMPLE  CRYSTAL  SET 

Radio  signals  from  all  over  the 
world  can  be  picked  up  on  a  simple 
crystal  set  designed  for  shortwave 
reception.  It  costs  only  S10  including 
postage  from  Britain.  Using  neither 
main  nore  battery  electrical  supply, 
the  DX  Crystal  Set  is  powered  solely 
by  the  incoming  signal  without  ampli- 
fication. 

The  manufacturer  reports  that 
Peking,  Moscow,  BBC  World  Service, 
Prague,  Monte  Carlo,  Cairo  and  South 
Africa  are  among  the  broadcasting 
stations  that  can  be  received  with 
varying  degrees  of  fading  according  to 
aerial  location  and  propagation  condi- 
tions. 

The  set  consists  basically  of  a 
germanium  diode  and  a  variable 
capacitor,  with  two  connections  and 
an  earth  lead  to  an  indoor  antenna 
which  also  forms  the  tuned  circuit. 
The  antenna,  a  15J  long  double  loop 
of  heavy  gauge  aluminum  wire,  covers 
the  49m  wave  band  and  part  of  the 
41m  band,  A  progressively  narrowing 
semi-circular  scale  allows  simple  tun- 
ing over  other  shortwave  bands  to  be 
carried  out.  To  improve  reception  a 
Self-supporting  semi-directional  anten- 
na can  be  easily  constructed  from  the 
same  type  of  aluminum  wire.  The  DX 
set  is  housed  within  a  polystyrene  case 
with  a  matching  glossy  black  and 
silver  front  and  weighs  less  than  12  oz. 

For  further  information  contact; 
Partridge  Electronics  Ltd.  (Mr.  G.  A. 
Partridge  Managing  Director),  Broad- 
stairs,  Kent  CT JO  1LD,  England.  Tele^ 
phone:  Thane t  62535. 
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ANTENNA  NOISE  BRIDGE 


The  new  RX  Noise  Bridge  by 
Pal omar  Engineers  measures  both  re- 
sistance and  reactive  components  of 
antenna  impedance.  The  resonant  fre 
quem; y  of  an  antenna  as  well  as  its 
feed  point  resistance  is  easily  found. 

The  ability  of  the  bridge  to  measure 
reactance  is  a  useful  feature  not  found 
in  previously  available  noise  bridges. 
The  off-resonance   impedance  can  be 

TONE  GENERATOR 

Looking  for  a  SUBAUDIBLE 
TONE  GENERATOR  for  your  small 
hand  held  or  portable  FM  radio? 
"THE  CUBE"  is  only  1.27cm  x 
1.52cm  x  1.78cm  (.5"  x  ,6"  x  ,7")  in 
physical  size,  but  it  has  a  whopping 
sine  wave  signal  out,  Designed  to  be 
used  with  any  of  the  subaudible 
guarded  systems,  it  works  on  9-1 6 V 
and  has  no  moving  parts.  It  can  beset 
on  any  frequency  between  98  and 
240Hz  with  a  trim  resistor.  THE 
CUBE  is  available  from  RGS 
Electronics  at  the  low  price  of  S19.95, 
For  an  extra  $5.00,  it  can  be  set  on 
frequency  by  the  factory.  Contact 
RGS  Electronics,  3650  Charles  Street, 
Suite  K,  Santa  Ciara  CA  95050. 

TURNER  CATALOG 

An  8-page  communication  line 
catalog  describing  Turner's  entire  line 
of  communication  microphones  is 
now  available..  It  includes  several 
recently  developed  models. 

New  products  include  a  special  ver- 
sion of  the  standard  Turner  M+3 
mobile  microphone  supplied  with  a 
6-conductor  cable  and  wired  for 
Johnson  and  other  transceivers  requir- 
ing 6-wire  cable.  Other  microphones 
include  the  450  series  featuring  conv 
pletely  new  styling.  Several  medium 
impedance  microphones  have  also 
been  added. 

Copies  of  the  catalog.  No.  2721  C, 
may  be  obtained  by  writing  Turner 
Division  of  Conrac  Corporation ,  909 
17th  Street,  N.E.,  Cedar  Rapids  fA 
52402, 


measured  and  it  is  easy  to  tell  whether 
the  resonant  frequency  is  lower  or 
higher  than  expected.  This  greatly 
simplifies  tuning  and  matching. 

The  R-X  Noise  Bridge  operates  in 
the  1 -100MHz  range  and  measures 
resistance  from  0-250O,  Price  is 
S3  9, 95  postpaid  from  Pal  omar 
Engineers,  PJ3,  Box  455 ,  Escondido 
CA  92025 


UHF  TRANSISTOR 

A  new  12V,  25W  ruggedized  UHF 
transistor  is  now  available  from  TRW 
Semiconductors,  Lawndale  CA. 

The  device,  designated  TRW 
PT8825,  is  a  direct  replacement  for 
2N6136  or  C25-12  but  also  features 
infinite  VSWR  capability  at  rated  in- 
put power  and  15.5V.  The  emitter- 
ballasted  silicon  NPN  transistor  em- 
ploys a  grid  structure  design  to 
achieve  a  high  figure  of  merit. 

The  transistor  is  intended  for  land 
mobile  UHF  applications  up  to 
512MHz  and  is  especially  suitable  for 
radio  applications  where  rugged ized 
construction  is  important  to  protect 
from  antenna  mismatches  and  other 
current  transients. 

Units  feature  low  current  density 
for  long  term  reliability  and  are 
offered  in  standard  380  SOE 
packages.  The  new  transistor  can  be 
specified  as  either  TRW  PT8825  or 
2N6136.  Price  is  S22.50. 

For  further  information,  contact 
Safes  Manager,  TRW  Semiconductors, 
14520  Aviation  Blvd.,  Lawndale  CA 
90260;  phone  213-679-4561, 

THUMBNAIL  SIZE  SENSOR 

This  miniature  optical  sensor  by 
General  Electric  Company  is 
announced  for  a  host  of  uses  in 
government,  home,  business  and  in- 
dustry.  The  tiny  solid-state  sensor 
makes  possible  tubeless  TV  cameras 
no  larger  than  a  pack  of  cigarettes  and 
is  being  produced  by  GE's  Optoelec- 
tronic Systems  Operation,  Syracuse, 
NY, 


1.5W,  7.5V  POWER  MODULE 

A  new  line  of  rf  power  modules 
designed  specifically  for  UHF  hand- 
held transceivers  has  been  announced 
by  TRW  Semiconductors. 

The  modules,  designated  MX  1.5, 
are  designed  to  operate  from  a  7.5V 
battery  supply.  They  provide  1.5W 
output,  20dB  gain,  50%  efficiency  and 
feature  full  protection  against  over- 
drive and  load  VSWR.  Harmonic  out- 
puts are  more  than  30dB  down  and 
the  MX  1,5  is  stable  under  all  operat- 
ing conditions.  The  modules  are 
designed  for  operation  in  the 
400-5 12MHz  range  and  have  50n 
input  and  output  impedances. 

The  MX  1.5  units  occupy  less  than  4 

cubic  centimeters  of  space. 

For  further  information  contact 
Sales  Manager,  Mobile  Products 
Plant,  TRW  Semiconductors,  14520 
Aviation  Blvd.,  Lawndale  CA  90260. 
Phone:  213-879-4561. 

CHEAP  TOOLS 


Perhaps  inexpensive  would  be  a 
better  title  since  there  is  nothing 
cheap  about  the  tools.  Compared  to 
many  (if  not  most)  of  the  imports, 
these  are  exceptional  Greene's  Elec- 
tronics down  in  St.  George  SC  29477 
(Box  626)  has  somehow  managed  to 
get  their  hands  on  some  seconds  from 
one  of  the  top  makers  of  small  tools 
and  they  are  passing  along  their  good 
fortune  —  an  assortment  of  10  needle 
nose,  cutters  and  stuff  like  that  for 
only  S16.  The  assortment  has  been 
checked  out  at  73  and  found  to  be 
first  rate. 

MINIATURE  BC  TRANSMITTER 

Telonix  Industries  has  a  little  1500 
kHz  transmitter  on  the  market 
($9.95)  which  is  designed  particularly 
to  plug  into  cassette  recorders  and 
pfay  them  through  your  broadcast 
radio.  This  is  not  a  bad  idea  for 
playing  Morse  code  cassettes  for  a 
large  group,  as  many  radios  have  a  lot 
bigger  speaker  and  more  power  than 
cassette  players. 

The  "Soundcaster"  module  is  about 
1*5"  high,  by  2.5"  square,  and  has  a 
place  for  a  9v  battery  in  the  bottom. 
It  has  a  plug  to  fit  most  cassette 
players,  and  a  little  antenna  wire. 
Dealers  might  get  in  touch  at  3272 

S.W-    Temple,    Salt    Lake    City    UT 
84 1 1 5. 
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C/MOS  LOGIC  ICs 

Amperex  Electronic  Corporation 
has  announced  the  availability  of  a 
series  of  C/MOS  logic  ICs  in  micro- 
miniature LID  packages.  The  new 
series,  available  from  stock  in  produc- 
tion quantities,  consists  of  14  logic 
circuits  that  have  the  electrical  charac- 
teristics of  the  equivalent  4000  series 
C/MOS  lCs(  already  widely  available 
in  in-line  packages,  and  are  func- 
tionally interchangeable  with  those 
devices, 

The  new  Amperex  devices  have  all 
the  recognized  packaging  advantages 
of  LIDS  (Leadless  Inverted  Devices), 
The  primary  advantages,  to  manufac- 
turers of  hybrid  circuits  are  the  great 
reduction  in  size  compared  to  inline 
packaging  for  the  same  electrical  func 
tions,  ease  and  economy  of  assembly 
on  the  substrate,  and  extremely  high 
circuit  yields, 

LID  packaging,  first  introduced  by 
Amperex  in  1966,  eliminates  the  need 
for  expensive  wire-bonding  machinery 
in  the  assembly  of  the  hybrid  circuit. 

The  14  C/MOS  ICs  initially  avail- 
able in  Amperex  LID  packages  include 
NOR  and  NAND  gates,  an  exclusive- 
OR  gate,  shift  registers,  counters,  flip 
flops,  switches  and  buffers. 

Detailed  specifications  on  all  of  the 

available  4000  series  C/MOS  LI  DS  and 
on  the  numerous  other  ICs  and  dis- 
crete transistors  and  diodes  available 
in  the  Amperex  microminiature  LID 
package  may  be  obtained  by  writing: 
Amperex  Electronic  Corporation, 
Solid  State  and  Active  Devices  Divi- 
sion, Slatersville  Rl  02876, 
Telephone:  401-762-9000. 

FUNCTION  GENERATOR 


Most  of  the  circuitry  needed  to 
build  precision  function  generators  or 
signal  generators  in  communications 
and  instrumentation  systems  is  pro- 
vided by  the  XR-2206  monolithic 
function  generator.  The  XR-2206  con- 
tains a  voltage-controlled  oscillator,  an 
analog  multiplier  and  sine  shaper,  a 
unity -gain  buffer  amplifier  and  a  pair 
of  current  switches. 

The  XR-2206  generates  high- 
quality  sine,  square,  triangle  ramp  and 
pulse  waveforms  with  the  aid  of  a 
simple  passive  network  that  biases  the 
circuit  and  sets  operating  frequencies. 
The  output  waveforms  may  be  ampli- 
tude and  frequency  modulated  by 
varying  an  external  control  voltage. 
Also,  logic  levels  applied  to  the  cur- 
rent switches  through  an  FSK  input 
cause  the  circuit  to  operate  at  two 
discrete  frequencies,  such  as  the  mark 


and    space    frequencies    of   an    FSK 

system  determined  by  two  timing 
resistors  and  a  capcitor. 

As  a  precision  function  generator  or 
sweep  generator,  the  performance  of 
the  XR  2206  is  comparable  to  that  of 
a  bench  instrument.  Total  harmonic 
distortion  is  typically  1%  without 
adjustment  and  approximately  0.5% 
with  potenttomenter  adjustments. 

Because  of  the  optional  operating 
modes,  the  XR-2206  is  also  ideal  as  a 
signal  generator  in  sinusoidal-tone, 
AM,  FM,  FSK  and  PSK  (phase-shift 
keying)  systems,  as  a 
voltage-to-frequency  converter,  and  as 
the  major  component  of  phase  locked 
loop  systems.  The  XR-2206  is  avail- 
able in    16-pin,  dual-in-line  packages. 

For  further  information  contact 
ROHM  Corporation,  EXAR  inte- 
grated Systems,  1693 J  Milliken  Ave., 
Irvine  CA  92/05. 

ISOLATED-PAD  DRILL-MILL 


- 


The  first  isolated-pad  drill-mills 
with  builtin  center  drills  have  been 
introduced  by  A.  F.  Stahler  Co, 

Another  exclusive  feature  of  the 
Stahler  isolated -pad  drill-mills  is  heat 
treatment  of  the  chrome  alloy  body 
of  the  drill-mills  after  the  teeth  are 
cut.  This  makes  the  mills  exception- 
ally long  wearing,  even  when  milling 
isolated  pads  in  glass-epoxy  circuit 
boards. 

The  tools  are  used  to  fabricate 
circuit  boards  from  full-size  templates 
without  etching,  to  add  components 
to  an  existing  board  and  breadboard 
circuits  in  a  form  that  approximates 
final  design.  They  are  primarily  in- 
tended for  small  quantity  and  experi- 
mental circuit  board  construction  by 
researchers  and  hobbyists.  The 
isolated-pad  technique  allows  the 
builder  to  duplicate  circuit  templates 
with  identical  parts  location  and  wir- 
ing layout.  The  component  mounting 
is  as  rugged  as  with  etched  pc  board 
construction. 

After  machining  the  teeth  in  the 
mill,  Stahler  heat  treats  the  tools  to  a 
hardness  of  Rockwell  C  44-47,  mini- 
mizing wear  on  the  mill  teeth.  The 
drill  is  held  in  place  in  the  bore  of  the 
tube  with  two  set  screws,  preventing 
accidental  breakage  of  the  drill  which 
could  be  caused  by  excessive  torque  if 
only  one  set  screw  were  used. 

Stahler  isolated-pad  drill-mills  are 
priced  at  S7.95  each,  Additional  infor- 
mation on  the  tools  is  available  by 
writing  to  A,  F.  Stahler  Co„  P.  O,  Box 
354,  Cupertino  CA  95014. 


W2NSD  cont'd  from  page  11L 

and  a  few  thousand  dollars  worth  of 
prizes  doesn't  faze  him.  He  knows 
that  the  parking  chairman  is  going  to 
have  to  be  ready  for  hundreds  ot  cars 
and  plans  for  gening  them  parked. 
The  flea  market  chairman  is  going  to 
have  to  rope  off  his  area,  have  help  in 
assigning  spaces,  take  care  of  com- 
plaints, watch  out  for  deadbeats,  etc. 
All  too  many  hamfests  are  doomed 
to  mediocrity  right  from  the  begin- 
ning by  being  turned  over  to  incom- 
petent management 

STANDARD  REPEATERS 
SELLING  WELL 

Standard  reports  that  they  are  up 
to  here  in  repeater  orders,  both  ham 
and  commercial.  Apparently  a  fair 
percentage  of  the  new  repeater  groups 
are  using  the  Standard  repeater.  A 
report  from  Jordan  tells  us  that  the 
repeater  in  Amman,  JY-73,  is  still 
working  well  and  in  frequent  use  by 
JY1. 

HALLICRAFTERS  QUITTING? 

It  does  appear  that  Hallicrafters  will 
follow  National  and  Hammarlund, 
after  all  these  years,  leaving  the  ham 
business.  Old  timers  will  reminisce 
over  the  many  fabulous  receivers  and 
rigs  turned  out  by  Hallicrafters  down 
through  the  years. 

220  ANTENNA 

Antenna  Specialists  has  a  new  1/4 
wave  car  roof  mount  antenna  for  only 
S7.29  to  help  you  get  on  the  220  MHz 
band.  It  comes  complete  with  17  foot 
of  RG-58/U  coax  and  UHF  connector. 
The  whip  is  only  13"  high  for  this 
band,  so  you  won't  hit  those  garage 
ceilings.  It'll  handle  a  hundred  watts. 
Let's  get  cracking  on  220, 

NEW  HT 

More  and  more  of  the  VHF 
Engineering  hundred  buck  2m  hand 
transceiver  kits  have  been  getting  on 
the  air  over  the  New  England 
repeaters  and  everyone  seems 
delighted  with  the  project* 

The  next  time  someone  whines  that 
they  would  like  to  get  on  two  meters, 
but  it  is  just  too  expensive,  tell  'em 
what's  what, 

READING  HOTLINE? 

A  recent  issue  of  HOTLINE  had 
two  nice  SI  5,000  a  year  job  offers  — 

plus  some  other  interesting  jobs.  Not 
to  mention  some  inside  FCC  scoop 
that  really  can't  be  published  in  some- 
thing as  widely  read  as  73  -  an  honest 
evaluation  of  an  ARRL  move,  also  not 
for  general  publication  —  inside 
industry  news. 
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JUST  WHAT  THE  WORLD  NEEDS!! 


another  surplus  place 

n»k"  a  T  net  the  satvstacti"  AJ 

LM309K  15V  1A  regulator  $1.20 

LM  31 1M  high  performance  comparitor  $  1. 00 

LM  339  dip  quad  comparitor  $  1. 50 

LM  555  timer  $.85 

LM  7 2 3D  adjustable  precision  voltage  regulator  $.65 

LM  74 1  Mini  compensated  op  amp  $.35 

LM  747  dip  dual  74 1  $.  70 

LM  3900  dip  quad  op  amp  $.45 

LM  4250  T05 programable  op  amp  $2.00 

LM  1558  mini  dip  dual  74 1  $.75 


ABOVE  MATERIAL  IS  GUARANTEED  FUNCTIONAL, 
RETESTED  MATERIAL.  USER  SATISFACTION 
GUARANTEED  FOR  HOBBY  AND  EXPERIMENTAL 
APPLICATIONS. 
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SI. 00         Telescoping  Antennas  81,00 
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SPEAKERS 

80rnW         2"  Round 
200mW      2%"  Round 

504  each 


8fi 
8fi 
8S2 
8n 
80 


3W 
3W 
2W 
2W 
800mW 


5x7  Oval 
4x6  Oval 
4x4  Square 
2%x7  Oval 
3%     Round 


S 1 .  00  each 


Standard  Size  15/16"  body  5/16"  thread  1/4"  shaft   20K,  TOOK  25ef.  10K,  500K#  1  meg-w/sw50rf.  5K/10K 
concentric  w/sw  75tf,  Miniature  size  3/4"  body  1/4"  thread  1/4"  shaft  50K  25cL  5K  s/sw  50d.  Miniature 
size  5/8"  body  7/32"  thread  3/16"  shaft  2,5K  25<f.  5K,  10K  w/sw  50cf.  Ultra  Miniature  Transistor  Radio 
Volume  Controls  s/switch  2K,  2.5K,  5K,  7,5Kf  15K,  Your  choice  2U  ea.  -  5/$  1,00. 


ANOTHER  TON  OF  GOODIES 
Over  50  types  of  audio  driver  & 
output  transformers  for  transistor 
circuits.  Micros,  minis,  "CB"  radio 
size,  etc.  S.25  each,  5/$  1.00 

PLASTIC  BATTERY  HOLDERS 
Your  choice  4'C  or  4  'AA'  or  4  'A' 
w/Ieads.  $.25  each,  5/S1.00 

WE  GOT  A  TON  OF  'EM  Transis 
tor     radio    tuning    caps    for    AM, 
AM-FM.     Micros,     minis,    sealed' 
open.   Over  40  types.   $.25  each, 
5/$  TOO 

TRANSISTOR  RADIO  EAR- 
PHONES -  your  choice  mini  or 
micro  plug,  long  cord  —  S.25  each, 
5/$  1,00. 

4  PDT  RELAY  Miniature  pcb  en 
closed  in  clear  plastic.  Gold  con 
tacts  S2,00 

VIDEO  TAPE  BONANZA         New 

American  made  %"  cobalt  energiz- 
ed video  tape  2400'  on  7"  reel  in 
nice  box.  $21  each,  5  &  up  —  $15 
each. 

RUBBER  TAPE  RECORDER  Drive 
Belt  assortment  $1.00 


6  FEET  LONG!  cord,  not  shielded 
with  female  connector  on  one 
end      only  S.25 

CAR  LIGHTER  PLUG  w/5  foot 
cord!  $.50 

RADIO  &  INSTRUMENT  KNOBS 
over  1 00  types.$.05  each, 

TRANSISTOR  TAPE  RECORDER 

1/2  track  mono  head  assembly  for 
%"  tape.  Consists  of  erase,  R/P 
heads,  pressure  pads  mounted  on 
base  plate  as  used  in  MAYFAIR 
1802.  A  steal  at  $1.00  each, 

RECORD/PLAY  tape  heads  for  8 
track  stereo  cart  &  2  track  mono 
cassette.   Your  choice  $1.00     each 

LV  BRIDGE  &  %  BRIDGE  RECT. 
Fine  for  meters  other  LV  500  mA. 
Your  choice  S,25 

MINI  &  MICRO  JAX  for  mic  or 
earphone  your  choice.  2  circuits 
w/ncsw.$.25,  5/S1.00 

4P  3  POS  ROTARY  SW  5/16" 
thread  14"  diameter  shaft.  $+25 

JUNK  BOX  SURPRISE  All  good 
parts.  Quantities  too  small  to  ad- 
vertise. S2.50 


ASSORTED  TRANSISTOR 
RADIO  455  kc  &  10.7  if  trans- 
formers &  osc.  coils.  Over  100 
types.  Micros,  minis,  etc.  4/S1.00. 
Specify  1st  2nd,  3rd  if  or  osc.  & 
size,  455 or  10.7. 

GET  A  GRIP  !  Handles  -  use  for 
mobile  mounts.  Chrome,  4"  x  11", 
large  hole  in  end      $,25 

SUPER  SMALL  TRIMMER  CAPS 

-  rotational,  singles  -  $,20,  duals 
-  $,25,  quads  -  3.50.  Terrific  for 
xtal  netting,  Multis  have  common 
"GND" 

ASSORTMENT  of  110V  AC 
phono,  tape,  fan  motors.  Also  some 
DC  phono  and  tape  motors  $1.00 

ASSORTED  FERRITE  ANTEN- 
NAS &  RODS.  Over  50  types. 
4/$  1.00,  1  of  each  SI 0,00 

ELECTROLYTICS 


40/20/20 

SOW V DC  Upright  Tab  MT 

40/20/5 

150/150^25 

1-7/BLx  7/6Dia. 

1200/1200 

15V 

Can       50tf  ea, 

1000/1000 

20V 

Can        50tf  ea. 

3300 

16V 

Tubular  254  ea. 

500 

15V 

Tubular     254  ea. 

500 

50V 

Tubular     254  ea. 

500 

10V 

TubuJar     254  ea. 

470 

10V 

Tubular     25c  ea. 

Assortment  other  values ' 

1/S1.00 

Over  %  million  parts  on  hand!  The  boss  says  get  rid  of  'em.  50%  off  if  you'll  buy  all  we  have  of  an  item' 
Top  that  SI  a  pack  people. 

All  sales  cash  with  order,  include  estimated  UPS  charge  for  shipping.  $2.00  minimum  order.  No  COD  under  $10. 

COMMUNICATIONS  UNLIMITED 


STORE  HOURS 
N0OM-6pm       TUES.-  SAT 


9519  MAIN  STREET  P.O.  BOX  463 
WHITMORE  LAKE,  MICHIGAN  48189 

(313)  449  4367 
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IT  ONLY  HAPPENS 


ONCE  IN 


LIFETIME/ 


# 


A/Oftet 


YOUR     FAVORITE 

SHO  WS.  .  .  . 


TV 


A  N  I N  EX  PENS1  V  E 
LIBRARY  OF  THE  TV 
SHOWS  YOU  LIKE  BEST.  . . 


•WEIGHS   ONLY    26   POUNDS 
*LONG   LIFE   FERITE  HEADS 
♦EXTREMELY  QUIET 
♦USES     INEXPENSIVE      1/2" 

TAPE 
*HORIZ  RESPONSE  2Vz  MHz 
*OPERATES  FROM  110  VOLT 

♦SOME  MODIFIED  WITH 
LIGHT  TO  INDICATE  UNIT 
IN  USE. 

♦STANDARD  AUDIO-VISUAL 
SIGNALS 

BRAND  NEW,  AS  IS.  .  .$399.00 


ALSO,  SHIBADEN  FP-707  VIDICON  CAMERA,  WITH  CRT 
VIEWFINDER  AND  LENSES  12  VOLT  D.C.  REQUIRED  AND 
EXTERNAL  SYNC.  .  .NEW  COST  $750.00,  NOW  fcOOE    ft  ft 

AC  POWER  SUPPLY  AND  SYNC  GENERATOR  FOR  THE 
ABOVE..  .NEW:  ft  EC    Oil 

HUNDREDS  OF  ADDITIONAL  VIDEO  ITEMS,  WRITE  FOR 
LIST,  SASE 

COMMUNICATIONS  UNLIMITED 

9519  MAIN  STREET  P.O.  BOX  463 
WHITMORE  LAKE,  MICHIGAN  48189 

Store  hours,  noon  to  6PM,  Tuesday  thru  Saturday.  (313-449-4367} 
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KAUFMAN  BALUN 


KAUFMAN 

water  tight 

BALUN 


new  and  Improved 

molded  plastic 


with  or 
without 
BALUN 

1:1  impedance 
match 


-■■■"< 

5* 


ha/fh 


ft, 


Patent   No.     For    di poles, 
D219I06        beams,    inverted    "V*\    and    quads 

KAUFMAN  Center  insulator  witft  BALUN  512,50  postpaid  USA 

KAUFMAN  Center  Insulator  without  BALUN  7  50  postpaid  USA 

Dragon  Fly  antenna  construction  etieet  and  drawing  $2.50  postpaid  USA 
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Model  HRT-2 

5  Channel,  Narrow  Band 
2.2  watt  FM  Transceiver 


9 

A*' 


7M« 


FM27B  w/ 
Pwr  supply 
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.  479.00 
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Standard 

Communications 


826MA 
1  2  ch  10  watts 

$398.00 


SEND  FOR  OUR  CATALOG  WITH  SPECIAL  PRICES 
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491  Riverside,  Medford,  Mass.  02155 

(617-396-5550) 


118 


73  MAGAZINE 


BILL   GODBOUT  ELECTRONICS 
BOX   2673,   OAKLAND  AIRPORT,  CA  94614 


AUGUST 
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PECIA! 


-■J 


MAN  1  7  Seg  readouts  — 
$3.25.  Discrete  LED  grab  bag 
-  10  for  $1. 35  [ 


8008  PROCESSOR   8  bit  on  a  chip $50.00 

TTL  SPECIAL  74175  Quad  Latch $1.10 

MOS  DYNAMIC  MEMORY  1  x  1 024  bit  MM5260 $5.00 

LINEAR  SPECIAL  741  Mini  Dip  op  amp    10/$3.50 

DTL  SPECIAL  946  quad  NAND  TTL  compatible  plug  in  replacement 

for  7400  in  many  applications 5/$1.00 

12V  8A  Regulated  Power  Supply  Parts  Kit.  Ideal  for  powering  FM  rigs. 
Everything  except  the  chassis ; .  $17.95 

LM  309K  5V  1A  REG $1.75 

LM  320K  NEG  Reg  available  in  5V  12V  &  15V $2.25 

LM  340K  POS  Reg  available  in  6V,  8V,  12V,  15V,  24V    $2.25 

4194  TK  adjustable  dual  tracking  reg  T066 $3.90 

4195  TK  dual  tracking  reg +15V  T066   $3.40 

ICs,  most  TTL  &  LINEA  R  in  stock    ■  Send  stamp  for  FREE  catalog 

CMOS  DIGITAL 

74C00  .60  CD4011  .60  CD4042  2.95  555  1.00 

74C02  .60  CD4012  .60  CD4044  2.95  556  1.60 

74C04  .85  CD4013  1.25  CD4049  1.25  7237  95 

74C10  .60  CD4014  4.00  CD4050  1.25  723D  75 

74C20  .60  CD4015  4.00  CD4116  1.50  741M  45 

74C73  1.65  CD4016  1.25           |N£  ' 

74C74  1.25  CD4017  3.20  LlwtAM  "i'  *^ 

74C76  1.75  CD4018  3.25  LM301M  .45  !«'"  &* 

74C107  1.75  CD4019  1.25  LM311M  1.20  (48M  65 

74C151  3.30  CD4020  5.50  LM318  1.75  ^  ]'™ 

74C160  3.25  CD4021  4.00  LM339  2.00  -Al™  7C 

74C161  3.25  CD4023  .60  LM370  1.25  ~A™?  'II 

74C162  3.25  CD4024  3.00  LM371  1.25  CAJUbD  ./S 

74C163  3.25  CD4025  .60  LM372  1.25  CA3086  .45 

74C195  3.15  CD4027  1.75  LM374  20°  39°0  -75 

CD4001  .60  CD4029  6.00  LM380  1.65  4136  2.00 

CD4002  .60  CD4030  .60  LM381  1.75  4250T  2.25 

CD4008  4.00  CO4035  2.50  LM382  1.75  5556M  1,50 

CD4009  .95  CD4037  2.95  LM399  1.75.  5558  .90 

CD4010  .95  CD4040  5.00 

ALL  ITEMS  IN  STOCK  and  will  be  shipped  within  24  working  hours  of  receipt  of  order! 

Include  50d  postage  and  handling  on  orders  under  $10.00 

Sorry,  NO  C.O.D.'s.  CALIFORNIA  RESIDENTS  ADD  safes  tax. 
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7SEGMENT  READOUT 

13-*  PIN  OIP 


o  Three  digits  with  right-hand  decimal 

n  Plugs   into  DIP  sockets 

n  Similar  to  {LITRONIX)  DL337 

n  Magnified  digit  approximately  .1 

d  Cathode  for  each  digit 

n  Segments  are  parallel  for  multiple 

operation  / 

n  5  -   10  HA  per  segment  I  mmMO  wea 
EACH  $3,00  4  (12  Digits)  $11.00 


ii 


RCAnumitron^ 


SPECIAL:   5  FOR  S20.00 

DR2010 


Potter  &  Brumfield 

TYPE  KNP  RE)  AY  4  PDT  &A 
CONTACTS 

24  VDC  {650 

coll  ).,..$1.50 

120  VAC  (10.5  MA 
coil)....  1,75 


Power  Supply  special! 

723    DIP   variable  regulator 
chip  L-J*0V,  +  or  -  output  £  150 
HA  I0A  with  external  pass  trans- 
istor— WTth  diagrams  for  many 
appl teat » on s. 

£ACH $1,00    ro  FOR... .$8.95 


CT5005  CALCULATOR 

This  calculator  chip  has  a  full  four- 
i unction  memory,  which  Is  controlled 
by  four  keys,  +M  (adds  entr*'  Into 
memory) ,   -M  (subtracts  entry  from 
memory) ,   CM  (clear  memory,   without 
clearing  rest  of  registers),  RM  (read 
memory  or  use  as  entry) . 
12-Qigit  display  and  calcu- 
late 
Fixed  decimal  at  0t  1,  2, 

3,  4,  or  5 
Leading  zero  suppression 
7-Segment  multiplexed  output 
True  credit  sign  display 
Single  28-pin  chip 

CHIP  AND  DATA ONLY  $14.95 

DATA  ONLY  (Refundable) 1 .00 


5001  CALCULATOR 

40-Pin  calculator  chip  will  add,  sub- 
tract, multiply,  and  divide.  12-Digit 
display  and  calculate.  Chain  calcula- 
tions* True  credit  balance  sign  out- 
put. Automatic  over-flow  indication. 
Fixed  decimal  point  at  1,  2,  3,  or  4, 
Leading  zero  suppression*  Complete 
data  supplied  with  chip. 

CHIP  AND  DATA. ..ONLY  $9.95 

DATA  ONLY  (Refundable) 1.00 

5002  LOW  POWER  CHIP  AND  DATA.. 12.35 


All  ICs  are  new  and  fully- tested; 
leads  are  plated  with  gold  or  solder. 
Orders  for  $5  or  more  will  be  shipped 
prepaid,  Add  35c  for  handling  and 
postage  for  smaller  orders;  residents 
of  California  add  sales  tax.  IC  or- 
ders are  shipped  within  2  workdays  — 
kits  are  shipped  within  10  days  of 
receipt  of  order.  $10.00  minimum  on 
C.O.D.s  (phone  in). 

MAIL   ORDERS:  

P.    0.    Box  J  4811  Myrtle  Ave. 

Carmtchael,   CA  Sac r amen CO,    CA 

95608  C916)    354-2161 

MCWEY  BttKj^JiANTEEJ}il  ALL  GOODS  f 

SEND  FOR  FREE  FLYER  LISTING  100' s  OF 
MONEY-SAVING  BARGAINS! 


CTuL  SPECIAL: 

Complement a ry  Transistor  Logic 
This  logic  Family  is  unique  i n 
that  both  NPM  and  PNP  transis- 
tors are  combined  In  the  same 
package.  Unlike  TTL  and  DTL, 
the  outputs  are  current  sour- 
ces (  In  the  high  state  )  as 
well  as  sinking  current  In  the 
lew  state.  Those  are  brand  new 
units,  some  of  which  are  mis- 
marked  with  DTL  numbers . 


CTL  9956  dual   2-in~ 
^^^0/^      put   AND  buffer 
WmSv\     CTL  9953   2-2-3input 
n\\Un         AND/OR  gate 

CTL  9952  duaj  2-fn- 
put  NOR  gate 
Data  supplied;  all  parts  are 
dual  —  t  n- 1 Jne. 


MIX   OR   MATCH 


5   FOR   $1.00 


LED's 


MV50  red  emitting 
10-4  ma  §  2V 


KV5024  red  TO-iS 
high  done 


10B  visible  red 
^7  oa  #  2V 


$  .20 
10  FOR  1.25 


$  .35 
10  FOR  2.95 


$  -30 
10  FOR  2.50 


CD4001 
CD4Q02 


c 

$  .75 
.75 


OS 

74C20 
74C160 


.75 
3.25 


3-, 


,  «,. 


Marked  Epoxy  Axial  Package 

PHV  PRICE  FRV  PRICE 

100,,,.. J    .10  800....,$    .30 

200. 15  1000....      .40 

400 18  1200 .50 

600 23  1500 65 


MAN  1 

7-Se  gmen  t,  0-9  plus 
letters.  Snaps  in  14- 
pi  n  DTP  socket  or  Ho- 
lex.  Operates  with  IC 
voltage  requirements. 
Long  operating  life. 
ONLY  S3- 25 


7400 

$  .25 

74HO0 

p  J  J 

7401 

.20 

74H01 

.35 

7402 

.35 

7403 

.30 

7404 

.28 

74H04 

.35 

7405 

.28 

7406 

.70 

7408 

.35 

74H08 

.35 

7410 

.25 

74H11 

.  JD 

7413 

1.25 

7417 

.40 

7420 

.25 

74L20 

.35 

74H20 

,35 

74H22 

.35 

7430 

,25 

74H30 

.35 

74L30 

.40 

7440 

.25 

74H40 

.35 

7441 

1.25 

7442 

1-20 

7446 

1.75 

7447 

1.50 

7443 

1,50 

74L51 

74H51 
7453 


$  .30 

.35 
.20 


7454 

.25 

74L54 

.35 

74L55 

■  J  J 

7460 

.20 

74L71 

.30 

7472 

,40 

74L72 

.50 

7473 

,60 

74L73 

.75 

7474 

.65 

74H74 

,80 

7475 

1.40 

7476 

,  60 

74L78 

,80 

7480 

.65 

7483 

1.00 

74S9 

4.00 

7490 

1,20 

7492 

.90 

7493 

1.15 

7495 

1.15 

74L95 

2,00 

74107 

.70 

74121 

1.25 

RECTIFIERS 

VARO  FULL-WAVE  BRIDGES 
V544?   2A   400V 
V5647   2K       600V 


$    .90 
1.10 


HftSlO  Hect 


50V        IA 


.10 


Special  811:  Hex  Inverter 

TIL  DIP  Hex  Inverter;  pin  interchangeable 
with  SS  7404.  Parts  are  brand  new  and  are 
branded  Signetlcs  and  marked  "fill.11 

EACH. .,..*. >    .30 
10  FOR.*..,    2.50 

100  FOR 23,00 

1000  FOR...  220.00 


Data 

Sheet 

Supplied 


letters.  MAN  3 
Right-hand  decimal  point. 
Flat-pack  type  case.  Long 
operating  life.  IC  vol- 
tage requirements.  Ideal 
for  pocket  calculators! 


EACH        $1.25 
10  OR  MORK   1.00 


1VIA1N4  Seven-segment,  0-9  plus  let- 
ters. Right-hand  decimal  point.  Snaps  in 
14-pin  OIF  socket  or  Molex.  IC  vol cage  re- 
quirements. Ideal  for  desk  or  pocket  calcu- 
lators J  Art Q fi_Q 


EACH-.-.., .52.75  TFi 


TEN  OR  MORE  2,50  EACHl^= 


vyy 


CD-2  Counter  Kit 

This  kit  provides  a  highly  sophisticated 
display  section  fiodule  fox  clocks,  counters, 
or  other  numerical  display  needs.  The  unit 
is  .8"  vide  and  4  3/8"  long.  A  single  5-volt 
power  source  powers  both  the  ICs  and  the 
display  tube*  It  can  attain  typical  count 
rates  of  up  to  30  MHz  and  also  has  a  lamp 
test,  causing  ail  7  segments  to  light.  Kit 
includes  a  2-sided  (with  plated  thru  holes) 
fiberglass  printed  circuit  board,  a  7490,  a 
7475,  a  7447,  a  OR  2010  RCA  Nuraitron  display 
tube,  complete  instructions,  and  enough 
Molex  pins  for  the  ICs  .  ,  NOTE:  boards  can 
be  supplied  in  a  single  panel  of  up  to  10 
digits  (with  all  interconnects);  therefore, 
when  ordering,  please  specify  whether  you 
want  them  In  single  panels  or  In  one  multi- 
ple digit  board.  Kot  specifying  will  result 
in  shipping  delay.  } 

COMPLETE  KIT,  ONLY  S11.95  / 

FULLY-ASSEKBLED  it*  <— —  l  ■  ,     / 

unit  ns.oo      f  fr?2?t:-*?r 


Boards  supplied  separately  %  $2.50  per  digit. 


LIN   EARS 

NE54Q  70-Watt  power  driver  amp. ..S2.00 

NE555  Precision  timer.. 1.50 


Phase  lock  loop  DIP », 

Phase  lock  loop  DIP.... 

Phase  1  ock  1  oop  T0-5 

Functi  on  generator  TQ-5 

Tone  decoder  MINI  DIP, 
Tone  decoder  TO-5 •■...-, 


7TT54 
74193 

74195 


2.30 
1,50 

1.00 


7450 

74H50 

7451 

7400 


7?5 
.25 

Seri 


DIP 


NE560 

NE561 
NE565 
NE566 
NE567 
ME567 
NE5558  Dual  741  op  amp  MINI  DIP.. 


4  .  .  t  « 


,,*,...... 


709 
710 
711 
723 
739 
741 
747 
748 
CA3018 


Popular  Dp  Amp  DTP 

Vol tage  comparator  DIP.......... 

Dual  comparator  DIP. ♦,,,♦,,,,,., 
Precision  voltage  regulator  DIP. 
Low  noise  op  amp  DIP  unmarked... 

Op  amp  T0-5/MINI  DIP 

Dual  741  op  amp  DIP ,. 

U  Y      rill  ||J        Ili'Ji    i    i    i    i    i    i    .    .    4    .    .    .    ,   t    )    >    M    I    > 

2  Isolated  transistors  and  a  Darl 

ton-connected  transistor  pair... 

CA3026  Dual  differential   amp. 

CA3045  5  NPN  transistor  array...*, 
LM100     Positive  DC  regulator  T0-5 

Voltage  regulator 

Op  amp  voltage  follower  T0-5 

IM309H  5V  200  MA  power  supply  TQ-5..,,* 
LM309K  5Y  IA  power  supply  module  T0-3.. 

LM31 1     Comparator  TO-5 „ 

LM370    AGC  ampl if ier , , 

U1380    2 -Watt  Audio  Amp 

LHI595  4-Quadrant  multiplier. 
MC1536T  Op  Amp, .  ## .,*.., .^ 


.... 


...... 


LH105 
LH302 
LM308 


.  •  + . . 


...*•■* 


. . . . 


3.25 
3.25 
3.25 

4.00 
4.00 
3.00 
1.00 
.45 
.75 
.40 
1,00 
1.00 
.55 
1.00 
1.00 
ing- 
1.00 
1.00 
1 .  00 
1.00 
1.25 
1,25 
2.00 
1,00 
2.00 
1.75 
2.00 
K75 
2.00 
2.00 


Proudly  Distributed  Warranted  and   Serviced 


WEST   INC. 
Suite  232—  Bldg.ll 
300 -120th  Avenue  N.E. 
Bellevue,  Washington,  98005 
(206)454-2470 


By 


ICOM  EAST   Div  ACS  Inc 

Suite   501 

1  3777   N.Central  Expwy. 

Dallas,  Texas,  75231 

(214)235-0479 


■ 
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NOW  AVAILABLE  FROM  §©0®  STAITIS  SYSIIEiHi,  UK. 

LOW-COST  FIELD  EFFECT  TRANSMISSIVE  AND/OR 
REFLECTIVE  LIQUID  CRYSTAL  AC  DISPLAY 


DESCRIPTION 

Only  one  liquid  crystal  dttplav  provides  excellent  contrast  and  readability  in 
diffused  light:  FELIX,  Field  Effect  Liquid  Crystal  Irum  llixco. 

FELIX  liquid  crystal  displays  produce  superior  optical  properties  than  other 
liquid  crystal  systems  because  of  their  bt-level  characteristic.  The  Felix 
display  systtrm  has  two  distinct  optical  states,  so  that  display  segments  are 
ti  illy  off  at  3  volts  and  completely  on  at  7  volts 

Br  level  refers  To  the  two  levels  or  optical  activity  present  in  specially 
organized  liquid  crystals.  In  the  quiescent  state,  the  level  rs  referred  to  as  a 
90  rotation  of  the  plane  of  polarized  light.  That  is,  when  a  liquid  crystal 
organized  in  this  manner  is  inserted  between  a  polarizer  and  an  analyze* 
which  are  parallel,  the  light  transmission  will  be  at  a  minimum.  The  other 
level  of  the  bi- level  system  is  zero  degrees  rotation  of  the  plane  of  polarized 
light,  which  occurs  upon  the  application  of  a  well  defined  voltage,  giving 
maximum  transmission. 

Extremely  low  voltage  threshold  provides  rutl  compatibility  with  TTL  and 
MOS  devices  The  power  consumption  of  the  ON  segment  is  less  than  tt 
microwatt. 


DIMENSIONS 


2  000- 
1  736 


VIEWING  AREA 


j- 


i  mm 


.031  *U 


,11    MM! 


I  U  LJ  ,J  _   . .  ■ 


O 


li 

> 


in     id 

o    »- 

CM       V 


19 


! 


m— 


-  4,050 
l  &8G 


-103» 


2  I 


4 


ASSEMBLED  COUNTING  BOARDS 

Completely  assembled  and  tested  counting  board,  consisting  of  above  display  and 
connector,  three  decade  to  7-segmant  decoder  (7443),  seven  AC  pulse  drive 
generators  (7486),  and  tin  plated  glass  epoxy  PC  board  with  edge  connector  pattern 
is  available  as  part  number  94-06051. 


PRICES 


Catalog 
Number 


94^06051 
84  0605 1 


Description 


Complete  Assembly 
Display  &  Connector  Only 


1 
4 


15.50 
9.75 


5 
9 


T4.50 
9.00 


10 
24 


13.50 
S.25 


25 

Up 


12.50 
750 


FEATURES 

*  Excellent  contrast  in  ambient  light 

*  Field  effect 

*  Wide  temperature  range 

*  Low  voltage  operation  (7  volts) 

+  Extremely  low  power  consumption 
+  Transmitted  or  reflected  light  displays 

*  Operates  60-10  KHz 

*  Plugable 

TYPICAL  INTERFACING  CIRCUITRY 


■i 

z 


ONE  EXCLUSIVE  OR 
OATt  P£*  SEGMENT 


GlgPLAV 
OKI  IT 


— | 


a  3 


DUPL  ICA  TE  CIRCUIT 
FOR  EACH  O IO It 


:):> 


4TXL 


CLOCK 


TO  E*C»  iACK  *%Jk*i* 


PIN  CONNECTIONS 


PIN 

SEGMENT 

1; 

— 

Z 

— 

3. 

b 

4. 

1           a 

& 

c 

8. 

d 

7, 

B.P. 

8, 

e 

9. 

1 

10, 

a 

11, 

DEC. 

12, 

b 

13, 

1 

14. 

c 

15. 

d 

16. 

B.P, 

17. 

fl 

18. 

f 

19. 

3 

20. 

DEC+ 

PIN 

SEGMENT 

21. 

b 

22. 

t 

23. 

c 

24. 

d 

25. 

BJV 

26. 

e 

27, 

f 

28. 

8 

29. 

DEC. 

30. 

1 

31. 

DEC. 

32 

- 

33. 

* 

j^. 

B.P. 

36, 

— 

36, 

— 

37. 

t™ 

38. 

— 

39, 

— 

40. 

:ol\d  ru?s  S7S7SWS,  mt 


SEND  YOUR  ORDER  TO: 

SOLID  STATE  SYSTEMS,  INC 

P.  O.  BOX  617 

COLUMBIA,  MISSOURI  65201 

OR  PHONE  (TOLL  FREE): 

800-325-2595  &  800-325-2981 


PRICES 


Rather  than  sacrifice  quality  and  because  of  several  large  increases  in  our  raw 
material  costs  we  are  obliged  to  raise  the  prices  of  our  PS-12  and  PS-24  power 
supplies  -  effective  immediately.  THEY'RE  STI LL  A  BARGAIN! 


PS-12 

12  Amp  regulated  2% 
50  mV  Ripple  Max. 
Adjustable  1 1-15  VDC 

WIRED  $85.95 
KIT       $69.95 

Shipping  Weight  12 lbs. 


new 
prices 


PS-24 

24  Amp  regulated  2% 
50  mV  Ripple  Max. 
Adjustable  11-15  VDC 

WIRED  $99.95* 
KIT        $85.95 

Shipping  Weight  21  lbs. 


PS-24  SHIPPED  with  BASE  PLA  TE  -  LESS  CASE,  AS  SHOWN 


METER 


FM 


PORTABLE 

4  CHANNELS    2  WATTS 
DUAL  CONVERSION 

HT-144  kit 

still  only  $99.95 


ENGINEERING 


320  WATER  ST.      POB  1921      BINGHAMTON,  NY    13902     607  723  9574 
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AUGUST  ONLY 

LM3900  Quad  amps.  2/1.00 

Untested  LM709D,  1  Vi  oz. 
for  SI. 00  (approx.  45  pes.) 


TTL 

7400  $ 

.25 

7476  ! 

S  .65 

7401 

.25 

7483 

1.25 

7402 

.25 

7485 

1.40 

7403 

.25 

7486 

.50 

7404 

.30 

7489 

3.25 

7405 

.30 

7490 

1.00 

7406 

.50 

7492 

1.00 

7407 

.50 

7493 

1.00 

7408 

.30 

7495 

1.00 

7409 

.30 

7496 

1.00 

7410 

.25 

74107 

.60 

7411 

.30 

74121 

.60 

7413 

.90 

74122 

.60 

7416 

.50 

74123 

1.10 

7417 

.50 

74125 

.65 

7420 

.25 

74126 

.65 

7430 

.25 

74141 

1.25 

7432 

.30 

74151 

1.10 

7437 

.50 

74153 

1.40 

7438 

.50 

74154 

1.70 

7440 

.25 

74157 

1.40 

7442 

1.10 

74164 

2.00 

7446 

1.45 

74165 

2.00 

7447 

1.45 

74166 

2.00 

7448 

1.45 

74176 

1.60 

7450 

.25 

74177 

1.60 

7451 

.25 

74181 

4.50 

7453 

.25 

74192 

1.75 

7454 

.25 

74193 

1.50 

7473 

.50 

74195 

1.15 

7474 

.50 

74200 

9.00 

7475 

1.00 

WIRE  WRAP  SOCKETS 

14  pin 

S  .55 

16  pin 

.65 

24  pin 

1.30 

28  pin 

1.40 

40  pin 

1.85 

wire-wrap  socket  pins 

$  .05 

$4/ 1 00 

SOMETHING  NEW  UNDER  THE  SUN:   "THE  CUBE" 
Fully    assembled  subaudible  tone  generator  for  your  small  hand-held  or 
portable  FM  radio.  Works  on  9-16  volts;  no  moving  parts;  set  on  any  fre- 
quency between  98  and  240  Hz  with  a  trim  resistor. 

0.5"  x  0.6"  x  0.7"  $19  95 

Set  on  frequency  by  the  factory,  $5.00  extra. 

PS  25-1  Zero  to  25  volt  1  amp  lab  type  power  supply  with  adjustable 
current  limiting;  has  remote  sensing  and  remote  programming  for  voltage 
and  current-  Instructions  included.  All  parts  supplied  except  chassis  and 
meter  (s). 

Kit  of  parts  with  schematic  $14.95 

LT-1  Digital  logic  tester,  uses  5  volts,  will  test  TTL,  DTL  and  CMOS. 
Has  internal  slow  clock.  All  parts  supplied  except  power  supply,  chassis, 
panel  and  board. 

Kit  of  parts  with  schematic  S19.95 


8008   COMPUTER    KIT    with    manual,    wire-wrap    board   and   power 
supply  parts.  $300.00  after  discount,  Manual  only  —  $25.00. 


OP  AMPS 

301T 

S  .50 

301M 

.45 

307T 

.70 

307  M 

.65 

31 8T 

1.50 

709  D 

.20 

709T 

.30 

709M 

.25 

739  D 

1.00 

741 D 

.35 

741T 

.50 

741 M 

.45 

748M 

.40 

74717 

5558T 

1.05 

5558M 

1.00 

4131M 

1.00 

4132M 

1.25 

M  =  minil 

DIP 

TRANSISTORS  1-9 

NPN  TO-18  gen.  purpose  silicon  S  .15 
PNP  TO- 18  gen.  purpose  silicon  .15 
2N2222  (NPN)  TO-18  .25 

2N2907  (PNP)  TO-18  .25 

JUNCTION  FETs.  TO-18  case 


10+ 

S  .10 
.10 
.20 
.20 


N -CHANNEL: 

NJF10 

NJF11 

NJF12 

NJF13 

NJF14 

P-CHANNEL: 

PJF11 

PJF14 


SIMILAR  TO: 
2N4416,  MPF102 
2N  409 1-93 
2N4338-41 
2N3089 
2N4221-22 

2N  3382-86 

2N2608 


3/S1.00 
4/S1.00 
4/$  1.00 
3/$  1.00 
4/$  1.00 

4/$  1.00 
4/S1.00 


All  FETs  come  with  data  sheets. 


D  =  DIP 


T  =  TO-5 


LED  PACKS 

LED  1 0R  —  Ten  discrete  red  lens  LED  10C  -  Ten  discrete  clear  lens 

LEDs,  various  MV5020  types  LEDs,  various  MV5020  types 

S1.50  $1.50 

Application  note  included. 


%  WATT  RESISTORS      $.05 

$4/100 
We  have  most  10%  values. 


1N914  EQUIVALENT  DIODES 
$  .10  $8/100 


RGS  ELECTRONICS 
3650  Charles  St.,  Suite  K  •  Santa  Clara.  CA  95050 


{408} 247-0158 


We  sell  many  ICs  and  components  not  listed  in  this  ad.  Send  a  stamp  for  our  free  flyer. 
TERMS  OF  SALE:    All  orders  prepaid;  we  pay  postage.  Si.  00  handling  charge  on  orders  under  SJ0.00.  10%  off  on 
orders  over  $25,00.  California  residents  please  include  sales  tax.  Please  include  name,  address  and  zip  code  on  all 
orders  and  flyer  requests. 
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CALCULATOR  KIT 

Kit  contains  NORTEC  calculator  chip  4024,21 
driver  transistors,  8  LED's,  7  segment  readout 
by  EXITON,  3  LED  for  overflow,  low  btry,  over- 
range,  a  keyboard  by  FLEX  KEY.  All  this  $45 
value    for  only $16,50      2   for   $27 


BASIC  CLOCK  KIT 

We  furnish  clock  chip  CT7001  and  4  first  line 
LEO  readouts  .3  inch  hgt*  You  furnish  the  misc. 
minor  parts.  A  $35  value  for $19.95 


LIQUID  CRYSTAL  WATCH 

Build  a  wrist  watch  or  desk  clock  with  this  liquid 
crystal  display.  Recently  written  up  in  several 
magazines.  Display  with  special  socket  reads 
hours  and  minutes  „ $15      2  for  $25 


UNDERWATER  LISTENING 

Brand  new  by  OLIN.  Use  it  for  a  swim  pool  mon- 
itor-alarm, use  it  on  lake  or  ocean  listening  to 
underwater  noises,  fish,  etc.  Complete  with  hy- 
drophone, 50  ft.  mike  cable,  speaker-amplifier 
console.   Operates  from    115  volts  AC  or   15  volt 

tJ  i  jf     LCMj.      Id—      IU3  .._..... imi — t ^Ju*J 


l-H-J-J.  H  ■]•]  IM-ll-l-M-l-l-]- 


D00Q 

HBHH 

BSBEI 
HEBE 

J  |    J— i        f > 

0 

— —    Lim  ■    I  » 


EZ 


HI 


«o* 


««M 


r    n  nr-t 


j">nt-m-inij-ij-ijn 


: 


I 


O-fcttCDCW 


UHUUUUUUUU 


CT  5005 
CALCULATOR  CHIP 


Single  MOS  chip  with  all  logic  required  for  12 
digit  4  function  desk  top  calculator  with  extra 
storage  register  for  memory  or  constant.  Mul- 
tiplexed 7  segment  outputs  for  LED,  Incan- 
descent, Fluorescent,  or  Gas  Discharge  displays. 
Brand   new,   bargain   priced,  with  specs. 

$8.00  each,  2  for  $15.00 


AM-FM  RADIO  $5.50 

Due  to  the  West  Coast  ship  strike  they  came  in 
too  late  for  the  customer.  Now  it's  your 
bargain.  Use  it  as  is  or  build  it  into  your  own 
cabinet,  desk,  wall,  etc.  All  built,  ready  to  use, 
with  AC  supply.  To  make  it  portable  all  you  do 
is  power  it  with  a  couple  of  "D"  cells.  Fully 
assembled  solid  state  chassis  with  AC  power 
supply,  less  speakers.  Covers  full  AM  as  well  as 
FM     broadcast.    The    price  .    an    astounding 

meager    $5.50 


313,344  CORE  MEMORY     $125.00 

From     SPECTRA     computer,     visually     OK.     64     x 
68  x  4  x  18  core  stack.   Figures  out  to  35 K  Byte. 


CLOCK/CALENDAR  ALARM  CHIP 

These  large  scale  integrated  (LSI) 
chips  eliminate  literally  thousands 
of  components  or  hundreds  of  chips 
in  the  construction  of  a  clock,  For 
most  applications  only  a  single 
supply  and  a  minimum  of  com- 
ponents  are   required, 

□  7001  Chip  -  Features  28/30/31 
day  calendar,  12/24  hour  clock, 
24  hour  clock,  24  hour  alarm,  snooze  alarm,  6  digit  dis* 
play,  direct  drive  to  luminescent  anode  tubes  or  LEO  seg- 
ments, single  transistor  interface  with  Sperry  displays.  Seg- 
ment and  digital  outputs  can  be 
calculator  displays 


Mwtre" 


friiiiiTaa 


or  "D"   to  share 
$9;95   each,    2/$18,00 


IC  SALE  YOUR  CHOICE  3  for  $1.00 

jil  900   BUFFER  TO-5 

di  914  DUAL  2  INPUT  GATE  TO  5 

»\  923  JK  FLIP  FLOP  TO-5 

^1  926  Hi  speed  JK  FLIP  FLOP  TO-5 

til  931  JK/RS  FLIP  FLOP  (DIP) 

10  pin  socket  for  TO-5  IC 

GIANT  NIXIE  B7971 

Used  $1.00  Brand  New  $2.00 

With    schematic    for    GIANT    clock. 


CALCULATOR  CHIPS 


5001      LSI      (40      pin)      Add, 
divide    12    digit.    With   data 
Data    alone 


§*++■*■  ■  ■■  ■ 


■  IP"- 


subtract,      multiply 

... . $6.95 

,~ ou   cents 


CMOS  4814  HEX  INVERTER 

CMOS  HEX  INVERTER,  dual  inline  package.  3-18 
volt  range,  dual  diode  protection  against  static 
charge,  Dielectrically  isolated  complimentary 
MOS.  $1.00  each      12  for  $10.00 

DUAL  16  BIT  MEMORY 

Dual  16  bit  memory,  serial  MOS  by  Philco  TO-5 
case,   brand   new  with  2  page  specs. 

#PLR   532      $1.00  each      $10/12 


8  TRACK  STEREO  TAPE  DECK 

With  built-in  stereo  pre-arnp,  115  volt  drive 
motor,  channel  indicator  lamps.  Unused, 
original  boxed,  less  cabinet.  Customize  your 
stereo  music  center  with  one  of  these  tape 
decks. 

#46 .$14.00 


RCA  INJECTION  LASER  DIODES 

Another  SUPER  SCOOP  by  Meshna.  Brand  new 
RCA  packaged,  considered  obsolete  by  RCA  but 
what  an  exotic  optoelectronic  device  for  the 
sophisticated  experimenter.  Only  several  hundred 
on  hand.  Values  shown  are  approx.  as  each 
diode  characteristic  varies.  Each  is  marked 
with   correct  value. 

Kj      Tf* r\  I  •-. ..-!» »...**,.».«*.»      f  1  UtUv 

A  \f        r  ■  **  *  .j-i.» ....,....-.«*»..,■<- — ihi,i>h--»""  f  1  vtW 


Postage  Extra  on  all  items 


JOHN   MESHNA  JR.   ELECTRONICS     P.  0.  Box  62     E.  Lynn,  Mass.  01904 


AUGUST  1974 
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NATIONAL    BUY  ANY  3  TAKE   10% 

LINEAR  OP  AMPS 


LM300 
LM-301 
LM-302 
LM-J05 
LM-307 
LM-308 
LM-309H 


PQ5  V.R.  (tup«r  723)  TO- 5 
Mi  *p*r  forma  n  ce  op  amp  (A) 
Voltage  follower  TO- 5  .  .  .  . 
Foi.  voltage  Reg,  i  va  .  .  , 
Super  741  op  amp  (A)  .  ••  • 
Hl-q  fet  type  op  amp  TO-5  . 
SV   Volt   Regulator  TO-5    .  , 


LM-309K    5V  Volt.  Apr.  1  Amp  TO-3   - 

LM-310    Voltace-Foltower    TO-5 

Hi -pert.  Volt.  Comp.  <AJ  .  ,  . 
Hi'«p**d  Dual  Comp.  DIP  .  .  . 
-MINUS  5,  12  or  24V  V.R.  TO 
Quad  Comparator.  DIP  ..«*.. 
Quad    (4-74i,a  In  DIP) 

DuaJ    peripheral    driver      

AOC  Souelch  op  imp,  TO*  5  ■  ■ 
AM-FM  SSB   l.A.D,  TO, 5    . 

AM-FM  55  IVAD  TO-S      

Dual  2- watt  audio  amp    .  .  .  . 
2    watt  audio  amplifier  TO-5 
Low  noiae  dual  pre  amp  DIP   , 
Low   noise  dual  pre  amp  DIP    , 

RF-IF  imp,  TO-5     .  .  , , 

Operational    amplifier    (A) 
Differential  amplifier    (A  | 
Dual  Differential  Amp    (A) 
Voltage   Regulator    (A)     .  . 

Instrument  Op  Amp 

Differential    Video 
Freq.  Comp.  709    (A  ) 
■  741CV    Mini    DIP  741C      .  .      .  , 

747    Dual   741     (  A  f  

<A> 


LM-311 
LM-319 
LM-320 

LM-339 

LM  324 

LM-350 

LM  370 

LM  373 

LM-374 

LM-37  7 

LM  300 

LM-3B1 

LM  382 

LM-703 

LM-709 

LM  710 

LM-71I 

LM-723 

LM  725 

LM  733 

LM-741 

LM 

LM 

LM-748    Freo.,  adjustable  741C 

LM- *  303     St«*roo  pre  amp  DIP 

LM-13U4     FM    Stereo    Multiplexer     .  , 

LM-1307     FM  MultL  Starw  Dem,  DTP 

LM  3028    Differential  RF/IF  amp    .  .  . 

LM-3900    Quad    "currant   mirror"    amp 

LM-4  2SOC    Programable  op  amp  ,  . 

LM-75451     Dual  peripheral  driver    .   . 

LM-7  5453    Dual  peripheral  driver   .  .  . 

LM-7  5492    Hex    digit   driver,    250 ma, 

(Ai  TO-fi,  Din 

or  mini  Dirt 


•  •  ■ 


DIP 


LINEAR 

#  facto* i 

SUAHAHTKEO 


Op  Amps 

| facto**  rttrtoal 


■      -      *     m 


r«Toar 


D   567   Tone   decoder    ( A  \ 

S702C   Mi-grain,   DC   amp    (TO-5) 
7 


704  TV  aound 


system 


HI  alew  rate  op-amp    (TO-5)  .  - 
Micro  power  741    (TO-S)  ,  ,  .  *  .  . 
Micro  power  709    (TO-5)  ...... 

FET   Input  op  amp    (TO-S)    . 
Precision  723  voltage  reg.    (DIP) 
Timer  2  u  Second*  to  1-hr.   (A)    . 

5  Times  faster  than  741C 

Dual    741    (DIP  J    .  ,  . ,  . 

Phase  lock  loops    (DIP)    ....... 

Phase  lock  loops    (DIP)    ....... 

Phase  lock  loops    (DIP) 

Phase  lock  loops    (A)    .  t . 

Function  generator    (TO-51 


.  Lie  Dual  dlff.  comp    (A) 

G  723C   Voltage   regulator    (AI 

D  741CV   Freo.   comp  709    I  Mini  DIP) 

D  749C   Freq.    adj,   741C    (A) 

Q  753   Gain    Block      .,,*..,.>..... 

Q  739-739   Dual    stereo    prearnp 

P  741-741   Dual    741C    (TO-5) 

G  PA2G5  5- Watt  voltage  regulator  .  . 

G   ULN2300M   Op  amp  with   SCR 

3  CA3065   Video   Audio   ivstem 

RC4195    Dual    15V  Tracking   V.R.    . 

Q    4135    Quad   741's    (DIP)     . 

U    PC- 2556    Duar    555's 

i  Ai   TO-fl  or  DIP      Buy  any  3  —  Taka 


WRIST  WATCH    LIQUID  CRYSTAL  DISPLAY 

♦3-1/2  digit.  7  segment   *0nly  1-1/16  x  11/16  x  1/4 


See  POPllJU*  ELECTROS  It  S  (Jan..  11*74)  fur  building 
your  own  electronic  digital  wristwatch  using  the  Liquid 
Crystal  Display  iLCD)  M  its  basic.  Easy  to  see,  aVa 
dipit  displnv.  require*  lens  iban  I  / 1000  of  power  a? 
LKLVS,  Visibility  increase  a  with  ambient  light.  Difficult 
rendinjz  tvi  LEIVS  in  »ifht,  Pufoates  SEt'ONUS  in  center 
of  dinplay.  NO  NEED  OF  TKANS1STOK-KES1KTOR  inter* 
face,  us  LEEVS,  thus  amuller  package.  Chip  contains 
holder,  tiny  connecting  terminals,  and  Mslide-in-place 
chrome  spring  face  plate-4.  Size  of  display  in  holder; 
1-1/lfi  x  11/16  x  V4",  Operating  freq,  32  hern. 
4 5 -microwatts  of  power.  Operates  from  1.5V  hearing 
aid  cell,  tinea  the  new  and  latest  C  MGS  micro-circuitry, 
We  include  copy  of  write  up  from  PR  magazine. 


Only  d 

$19.95 


000.000  PC    INVENTORY 


HIGH  POWER 
TRANSISTOR 
WITH   HEAT  SINK 

H     $1.49  3  for  13 

Renim-rd  from  new  equip- 
ment T  Encludea  populur 
2N174  dooTknub'  tranniH- 
lor     TO-  A  ft,     germHtiiiiMi 

PNP  150  watti,  VCBO 
80  V,  In  amps.  -10  hfe,  for 
igniiion,  high  power  trans- 
mitters,    ate.     Mounted     on 


"THE  PRO"  HI*Q  DYNAMIC 

PENCIL  MIKE 


D 

Only 


3)6-95 


ht^al   *tfik   5 


21 


1 


All    metal    ronal  ruction. 
Atandard    mike    plug.     Bj 


Sold  elsewhere  for  over  $  i  o. 

with    stead,    (Utft,    curd,    and 

General    Electric.    NO    (IMPORT!     Highly    policed    will. 

chrome  trim*  Omni-dlrectlnl,    2<J.0Q{J   ohm    Imp.,   611  to 

midKIik   fretj   reap.  Grisn,   ultra-sensitive,   high  quality, 

hi-ndeliu.    Ideal    for    PA,   CBA   and   all    JJAM    equipment. 

May  be  Imnd-heUl  loo^  Mike  V  long  l^diaip  with  taper. 


Heavy-duty  grev   metal  aiand.    -^ J 
for  our  SOw  atereu  Amp,  wt.   t -Ih. 


x  2 


1 1 


4   x 


1 


iiii' 


I  ilen  I 


fgs&  Inflation -fiaminyxsj 


7- SEGMENT 

LED  Readouts 


F    <^* 


.30 
.30 
.30 

,a« 

.35 
,4S 
.55 


Factory  Marked 

Sal* 
Q  SN7  40Q  SO.  30 

5N7401 

SN74D2 

SN7403 

SN7  404 

5N7405 

Q  SN7406 

3    SN7407 

Q  SN7  408 

^  SN7410 

SN7411 
SN7413 

SN7416 
SN7420 
SN7421 
SN7422 
SN742S 
SN7426 
SN7430 


Order  bv  type  notnher! 

.55 
.55 


30 
.35 
.95 
.55 

■  30 
.55 
.35 
SO 
.55 
.30 


Q  SN7432 

SN7437 

Q  5N7438 

Q  SN7440 

SN744L 
Q  5N7442 
0  SN7443 

SN7444 
n  SM74A5 

□  SN7446 

□  SN7447 
Q  SN744» 
Q  SN74SO 

□  SN7451 

BSN74S3 
SH745S 

□  SN7462 

□  SN7404 
SH7465 


.55 
.30 
1.40 
l.SO 
L.50 
1.50 
l.SO 
1.65 
1.4S 
l.SO 
.30 
.30 
.30 
.55 


DIP'  Packah** 


Q  SN7471 
SN7472 

HSN7473 
SN7474 
3  SN747  5 
3  SN747  6 
SN7478 
J    SN74S0 

□  SN74II1 

□  SN74S2 
SN74B3 

SN7  4B6 
SN74a9 

n  SN7490 
SN7491 
SN7  492 

G  SN7493 
SN7494 
SN7495 
SN7496 
SN74100 
SN74107 


Spec  sheets  nn  reour^t  "OSLVJ 

Q  SN74108 
.50  1  3  5N74112 
.55  I  D  SN74113 
■  5" 

1.0*» 

.65 
.95 


SN74114 
J    SN74121 
3  SN74122 
SN74123 
SH74125 
SN7412S 
SK74I40 
Q  SW74141 
SN74145 
SN7  4148 
SN741SO 
SN74151 
SN741S3 
SN74154 
SN74155 
SN741S6 
5N74157 
SN7415S 


Buy  lOO  —  Take  20  % 
OS  I  Q   SN74160  !•■« 
H  5H741S1  1 
3    SN74163  i 
SN74164 

0  SN741*5 

1  SN74168 
n  SN74173 

□  SN74175 
O  SN7417S 
O  SN74177 

□  SN74180 
SN741B1 

G  SN74182 
D  SN74185 
Q  SN74192 
n  SN7*193 
SN7  4  194 
Q  SN74195 
3  SN74196 
n  SH74197 
n  5H7419B 
Q  SN742O0 


MAN-3 


l\ 


3H 


TO* 
T&7 


SLA    1 


(All  "LED"  TYPES) 


Type 

Char, 

Bach 

Special 

□  MAN-1 

•27 

S3. 75 

3  for  S9. 

D  MAN-3 

.12 

1.49 

3  foe  S3. 

D  MAN-4 

.19 

2.50 

3  for  $8. 

REFLECTIVE 

BAR 

DTD7« 

.33 

2.50 

G7D4» 

.33 

2.50 

□  5tA-i«* 

.33 

2.10 

nsui-»«» 

,TO 

4.9S 

DSLA-1I** 

*33f 

3.  SO 

DSLA-21** 

.33  tf 

3.98 

TYPES 


3  for  58. 
3  for  58. 
3  for  55 
3  for  $13 

3  for  S 10 

3  far  HO. 

*By  Lltrottl*.       **By  Opcoa,  equal  to 

MAN-1   or  MAN* 4   apeca*  Color  -  RED. 
t Green,  ft  yellow 


LED  MITY  DIGIT  "DCM'S 


FT 


READOL'T 

DMAN'l 
3  MAN-4 
Q  707* 
Q704*» 
G  SLA-l* 


Buy  3  

Tak«   1Q1* 

Only 

$9.99 

Maker 

Monsanto 

Monsanto 

Lltronlca 
Litronlci 


Scientific  Device!  "Digital  Counting  Modules'"  outper- 
form ;my  other  UCM  on  the  market  today.  More  fea* 
lures  than  ever  before!  Not  gaaeoua.  not  incandertcents. 
nut  nixie  but  the  modern  LEU.  Chuoae  from  sacb  iampua 
manufacturers  aa  Monsanto  u  MAN-1.  MAN-4,  Litronics 
7 CI 7  and  7f>4.  Opcoa'a  SLA-1  (the  last  4  bavina;  charac- 
btr  heiphis  of  0.33  at  no  extra  charge),  fciich  kit  in- 
cludes 3x2"  p.c  board  with  lingers  for  a  FKKK  edfee 
connector,  side  -mounting  dip  Rocket,  LED  readout  of 
your  choice,  reaifHurs,  3  lC's,  and  Moles  connectors 
(this  ELIMINATES  SOLDERING  YOL'R  IC'a) .  and 
booklet.  INCLUDES  P.C  EDGE  CONNECTOR  FREE! 


MIYAL- 

NCASID 

a 
$3.50 

3  for  99 


6.3  VOLT  S  AMP 

Heavy-duty,  llOVAC  to 
at  8  ampa  filament  trans- 
former.    3     at     2|Va     2*A 


Opcoa  ■  Pin»for*pin  MAN»1.  ■  ■  Pin*for-pin  MAN-4,  elec\  char.  aamej|  With     color-coded   wi 


PANS 

BLUE  RIBBON 

f-^oiic^ 

«*ei_ut>Es 


20- Year*  of  Business 
INTEGRITY 


20 


SAN  KEN  HYBRID  H'^'^V'y  Wio*  s  Vss 
AUDIO  POWER        □  si  102SE    2s      ts.as 

AMPS  ^    SI-1050E       50        2S.95 

Daed  extensively  in  hi-fi  syHl«*tn«-*  tnpe  dei'k.^,  KM  tua- 
<*rsp  record  playcrx,  stereo  components*  musicnl  inatrif- 
mi'iits,  P. A.,  etc.  All  ampjifiera.  Hat  within  V%  dh  from 
h*  to  inn#000.  Kach  unit  properly  faeat-Mnkeri.  witl 
heavy  -duty  ccumectinc  tie  1u«  coftnecti^T  Single- 
ended  pushpull  output.  Powvr  supply  required 
Output  to  *  ohms. 


SILICON 


G9U4 
3  5R4 


*1.4» 
3.95 
7.95 


HIGH  VOLT  1AMP 

K        plv 

SALE 

Bn  2000* 

1,00 

l|  n  3000 

1.15 

!1  J  4000 

1.65 

<"*[     5000 

2.25 

n  woo 

2,96 

;           8000 

3,50 

n  10000 

3.95 

Years  of  Money-Back 
<HJA»ANTEi:S 


30-Year*  of  Economy! 
LOWEST  PRICESI 

NOW!  4S-HR.  SERVICE 


EPOXY     ^aaaai    PIV 
FULL  mffi  50 

wave     ^iin  10° 

SILICON  11  !    SSS 

BRIDGE    I  eoo 

RECTIFIERS  eoo 

r-flt:  2  .imp  l00° 

Tt>-fi  rji-i-  6  Amp 


2  Amp 
M       7t 


6  Amp 
D  5.89 


Order  by  Stock  No. 

SCRS!  TR1ACS! 

QUADRACS! 

SAME  PRICE 
SALE! 

10- Amp  Po^er 
Tab  Plasty  Units 


Exclusive    Sale 


Terms;  add  postage       ft  a  ted;   net    30 

Phone  Orders:  Wakefield.  Moss.   <61?i   245-3829 
Retail;  16-18  Del  Carmine  St..  Wakefield,  Mass, 
(off  Water  Street)   C,O.D.'S  MAY  BE  PHONED 

P    15C  CATALOG  on  Fiber  Optics,   ICs',  Semi's,  Parts 

POLY  PAKS 

P.O.BOX   942A     LYNNFIELO.MASS.  01140 
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BOOK 
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AMATEUR  RADIO 


When  you  want 
an  authoritative, 
up  to  date  directory 
of  licensed  radio 
amateurs 

It's  the 
CALLBOOK 

Over  210,000  QTH's 

in  the  DX  edition 

DX  CALLBOOK  for  1974 

$8.95 


Over  285,000  QTH's 

in  the  U.S.  edition 

U.S.  CALLBOOK  for  1974 

$9.95 

See  your  favorite  dealer  or  Send  today  to 

(Mail  orders  add  50V  per  CALLBOOK 
for  postage  and  handling) 
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RAO  10  AMATEUR 
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Depi .  b    925  She  rwood  Drive 
Lake  Bluff,  111.60044 


Please  use  the  following  space  for  comments  on  the 
articles  and  newspages  in  this  issue.  If  you  have  a 
specific  idea  of  what  you  feel  would  improve  73, 
please  send  it  to  us.  If  you  have  two  ideas,  the 
space  below  will  probably  not  be  sufficient.  In- 
stead of  attaching  a  separate  sheet  (which  would  be 
bulky  and  awkward),  you  can  vastly  simplify  the 
process  by  buying  another  copy.  This  second  copy 
should  be  kept  in  a  safety  deposit  box  as  insurance 
against  fires,  floods  and  thefts  by  nonsubscribers. 


Do  you  receive  73  from  subscription 

newsstand 
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Fill  out  this  form  immediately  and  mail  it 
with  the  Reader  Service  coupon  on  the  re- 

tfprcp  ^irlp  (nr  virp  vprca) 
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Please  either  tear  out  this  list  of  advertisers  and 
send  it  in  to  73  with  as  many  boxes  checked  off  as 
you  would  like  to  see  brochures,  data  sheets  or 
catalogs.  .  .or  else  make  a  copy  and  send  that  in. 
Include  your  zip  code,  please.  Send  money  directly 
to  a dve rt isers . 
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SAVOY 


BASSETT 

i  efficiency  mobile 
portable  antennas 
ill  amateur  bands, 
,  MARS,  CB, 
URITY, 

1IC  SERVICE, 
IINE,  AND 
IRNMENT  USL 

-6-10-15-20-40-75 

dentical  size,  cost, 
ind  appearance 

,UY  ADJUSTABLE 
W  FREQUENCY 
IN  FIELD 

Low  weight,  low  drag, 
high  strength 
fiberglass 

Polished 

chrome  brass 
standard  %-24  thread 

High  gain  collinear 
on  2  meters 


MODEL  DGA-2M 

$29.50  postpaid 

in  U.S.A. 


1 

W& 

KS_ 

fe^P.O.  B 

Postpaid  tn  USA 


\ 


TYPE  900  A 


TYPE  901 


HIGH  ACCURACY  CRYSTALS 

FOR  OVER  30  YEARS 


Either  type  for  amateur  VHF  in  Regency,  Swan,  Standard,  Drake,  Vari- 
tronics,  Tempo,  Yaesu,  Galaxy,  Trio,  Sonar,  Clegg,  SBE,  Genave. 

Quotes  on  request  for  amateur  or  commercial  crystals  for  use  in  ail 
other  equipments. 

Specify  crystal  type,  frequency,  make  of  equipment  and  whether  transmit 
or  receive  when  ordering. 


BASSETT  VACUUM  BALUN 


^9 


*** 


**»'**(* 


5*r 


*>»*»*, 


BASSETT  VACUUM  TRAP  ANTENNA  SYSTEM 

Complete  packaged  mufti-band  antenna  sys- 
tems employing  the  famous  Basset*  Sealed 
Resonators  and  Balun  from  which  air  has 
been  removed  and  replaced  with  pure 
helium  at  one  atmosphere.  Operating  bands 
are  indicated  by  model  designation. 

MODEL  DGA  407S  $59.50 

MODEL  DGA  204075  $79.50 

MODEL  DGA-2040  $59.50 

MODEL  DGA* 52040  $79.50 


The  famous  sealed  helium  titled  Balun  . 
employed  with  the  DGA  Series  Antenna 
Systems.  Solderless  center  insulator  and 
easily  handles  more  than  full  legal  power 
while  reducing  unwanted  coax  radiation. 
Equipped  with  a  special  SO  239  type  coax 
connector  and  available  either  1:1  or  4:1, 

MODEL  DGA-2000-B    .         $12.95 
Postpaid  in  U.S.A. 


CONTACT  YOUR  DISTRIBUTOR  OR  WRITE  FOR  DATA 

lecfcronicsJnc 


5727-  Fort  Lauderdale,  Florida  -    3 

Tel:  305-563-1333  or  305-947-9925 


Proven  Performance 

SOLID-STATE  160-10  METER  TRANSCEIVER 


, 


ASK  THE  AMATEUR  WHO  OWNS  ONE 
AND  LEARN  WHY  ACTIVE  AMATEURS 

■ 

WORLD-WIDE  CHOOSE  YAESU 


a 


THE  TOTAL  PERFORMANCE  LINE" 


VISIT  YOUR   DEALER   FOR   DETAILS  AND  OUR   NEW  CATALOGUE 

All  Yaesu  products  warranted  by  the  selling  dealer 
Complete  after  warranty  factory  service  available 


w 


YAISU 


YAESU  MUSEN  USA  INC. 

7625  E.  Rosecrans  Ave.,  Unit  #29,  Paramount,  CA.  90723 
(213)   633-4007 


